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ABSTRACT o
The overall aim oithis project is to address the current unsustainable situation §f the
manufacturing industry in Penang, and thdjnadequacies in the regulation of this industry, in
order to point towards ways that a regulation of the industry can support a less unsustainable
industrial development.
Penang, a small state in Malaysia, has the past 20 years underwent a tremendous economic
growth and a rise in welfare, mainly based on an immense development within the
manufacturing industry. The growth of the industry has caused an environmental deterioation
to a degree where it even put constrains on the development of other sectors in Penang. ^
Together with a one-sided forcus on attracting foreign investment, thus neglecting the
interests of the local industry, and a one-sided enviromental regulation mainly focusing on
command and control and end-of-line solution, and a number of other problems we
there is an urgent need for a regulation of the industry addressing these problems.
To analyse the situation of the manufacturing kidust Klfttjrand its enviromental impacts,
and to find target areas for a regulation we have anmstitutional approach and, thus, look at
the historical development ogf the industry and its Penang and Malaysian context. With a
network approach we analyse the extern relations of the manufacturing companies in order to
find ways to reach the industry with different regulation methods.
Throughout the report we identify processes that have lead to the current unsustainable
situation of the industry, and finally we conclude on how a regulation can support or initiate a
less unsustainable industrial development.
Our conclusion involve the following:
• The need to raise the general enviromental awareness in Malaysia, and to particularly to
improve the understanding of economical growth and a sound enviroment as not
contradicting each other.
The need to strengthen the enviromental administrational set-up, including more
resources to the enviromental regulatory body.
The need to estasblish more knowledge-centres and educational centres catering the
needs of the industry.
And finally the need to strengthen the networks of the companies and use these to
promote R&D aand cleaner production.
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Abstract
It is widely held opinion that the current development of the manufacturing industry in
Penang is unsustainable. This is also the starting point of this report.
The overall aim of the report is to specify the unsustainable element in the industrial
development of Penang and to point towards ways, that a regulation of the industry can
support a less unsustainable industrial development.
Our main focus is on environmental problems. However by using the term sustainable
development we address both environment problems as well as economic problems of the
industrial development. This is done according to our understanding that environmental
problems can not be separated from economic problems.
Penang, a small state in Malaysia, has the past 20 years underwent a tremendous economic
growth and a rise in welfare, mainly based on an immense development within the
manufacturing industry. The growth of the industry has caused an environmental
deterioration to a degree where it have put serious constrains on the development of other
economic sectors in Penang, especially agriculture, fishing and tourism.
Together with a one-sided focus on attracting foreign investment, thus neglecting the
interests of the local industry, an one-sided environmental regulation, mainly focusing on
command and control and end-of-line solution, we assess that there is an urgent need for a
regulation of the industry addressing both environmental as well as economic problems.
In the analyse of the industry and the regulatory bodies we have an institutional approach
and like that attach importance to factors such as the historical development of the industry
and the regulatory bodies in Penang and Malaysia as well as the specific cultural conditions.
With a network approach we analyse the extern relations of the manufacturing companies
and the importance of these extern relations in order to find ways to influence on the
industry.
Our conclusions involve the following:
It is a generally held opinion in the federal and state administrations as well as in parts of the
industry, that economic growth and a healthy environment is contradicting each other. This
opinion is one of the prime reason that the environmental consideration is receiving a very
low rank in today regulation of the industry. In order to secure a healthy environment it is an
urgent need that this opinion is changes and that the general environmental awareness in
Malaysia is raised.
The need to strengthen the environmental administrational set-up, including more resources
to the environmental regulatory body. The need to establish more knowledge-centres and
educational centres catering the needs of the industry. And finally the need to strengthen the
networks of the companies and use these to promote R&D and cleaner production.
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Chapter 1
1.1. Introduction to the Problem
The past three decades Malaysia has, along with a number of other Asian states, developed
from having the status of an underdeveloped country to be regarded as a High Performing
Economy by the World Bank (Meyanathan and Salleh, 1993). The economic growth has
been tremendous. Between 1960 and 1990 real GDP increased sevenfold at an annual
growth rate of almost 7 percent, and the GNP per capita increased from US$ 360 in 1970 to
US$3265 in 1993 (1970 prices) (Meyanathan and Salleh, 1993; ix). The economic growth
has to a great extend been based on an industrial development, and since Malaysia's
independence from British ruling in 1957 the economy has been transformed from a largely
rural-based to an industrial-based economy. The manufacturing industry now accounts for
around 30 percent of the GDP and 60 percent of the export (World bank, 1994). As a
consequence of the growth Malaysia has gained almost full employment. And out of a
population of 20 million approximately 1 million are foreigners living and working in
Malaysia. Moreover the rapid economic development has been associated with reduced
inequality in the distribution of income particularly between the ethnic groups and absolute
poverty has been highly reduced. This has mainly been due to a combination of the
economic growth and political strategies.
The population of Malaysia is made up by three major ethnic groups; Malays, Chinese and
Indians. For historical reasons the groups are associated with different income levels,
recurrently creating rather tense situations. In 1969 the tensions resulted in a battle between
the different groups - now remembered as the racial riots of May 1969. To avoid other racial
riots, growth is considered to be crucial in order to raise the living conditions of all ethnic
groups (Wangel, 1997; 129).
1.1.1. Penang State
One of the states in Malaysia1 where the development of the manufacturing industry has
been most prominent is in the small state of Penang. The enormous development in the
manufacturing industry in Penang has been one of the main reasons for that growth rates in
the state often have exceeded the national average and that Penang today is regarded as the
second most developed state in Malaysia. In 1991 the manufacturing industry in the state
accounted for about 50 % of the Penang GDP. Penang is also known as the only state in
Malaysia dominated by ethnic Chinese, which may be one reason for the exceptional
industrial growth, as the Chinese traditionally dominate trade and industry.
Malaysia is a federation and consists of 13 states.
In the past Penang was known as "Pearl of the Orient", however, the last 30 years the beauty
has faded and, due to the general development and the industrialisation, Penang now faces a
growing number of environmental problems. Soil loss and soil erosion and thereby
damaging of valuable water catchment areas are the consequences of hill clearing and
construction activities. The increasing amount of solid waste, garbage and toxic industrial
waste is posing disposal problems. River and coastal water pollution is the result of toxic
effluents from the industry and effluents from households. The inevitable consequence is
that genetic diversity in plant, animal and marine life is rapidly disappearing. In the urban
areas there are also signs of greater stress and strains of urban living, including rapidly
worsening traffic, and unhealthy levels of air pollution caused partly by the industry and
traffic. As indicated the manufacturing industry has contributed considerably to the
environmental degradation. The environmental degradation has at some points reached a
degree where it poses constraints on the growth of certain sectors, i.e. tourism and local
fishing.
Generally the promotion of economic growth has left little emphasis on enhancing the
environmental problems in Penang and Malaysia. Thus according to Leong (1996; 66)
"There appears to be a reluctance to deal with fundamental causes of many of the
environmental problems which are social and political".
The negative environmental impacts of the economic growth is often referred to as
inevitable costs of the same economic growth. As the industrial development is regarded as
a key for the overall development in Penang the validity of the development of the
manufacturing industry is hardly questioned politically in relation to its environmental
impacts. Obviously this puts constraints on the environmental regulation.
The growth of the manufacturing industry in Penang has been characterised by huge foreign
investments which has caused Penang to become dominated by foreign Multinational
Corporations2 (MNCs). This is partly a result of the federal export oriented strategies and
partly an effect of an "extreme openness" for foreign labour-intensive investments in
Penang. Thus, Penang houses several Free Trade Zones (FTZs) and other export processing
zones for the manufacturing industry. The consequence of the reliance on foreign
investments is a local industry, which to a great extend has been disregarded and as a result
is rather underdeveloped today.
2
 Multinational corporations (MNCs) are companies with production in several countries - thus, more than two
countries - unlike transnational companies that covers companies with production in more than one country.
However in this project we will use the multinational corporations (MNCs) as covering all companies with
production in more than one country. This is done because the term multinational corporation is widely used
in Malaysia when referring to foreign owned companies established in Malaysia.
Another serious problem of the strategies has been a lack of spin off from the MNCs, as the
MNCs mostly rely on cheap labour and import the majority of their goods. The result is
little direct economic spin-off to Penang and a lack of technology transfer to the region.
However, the development of the manufacturing industry is slowly changing from labour-
intensive productions towards more knowledge-intensive productions, and the last 10-15
years the spin-off has slowly increased.
The domination of foreign investments in Penang is especially clear in the
electronics/electric industry and the textile/apparel industry where foreign participation is
90% or more (Penang - Into the 21st Century, 1991). These two industries, and in particular
the electronics industry, are by far the most important for Penang. The electronic industry
employs about half of the work-force in the industry and generates almost half of the value
added of the industrial production. The domination of the electronic industry is both due to a
rather one-sided attraction of this industry from the State Government, and to the specific
development of the electronic industry. Especially the semiconductor industry is
dominating, and Penang is one of the regions in the world - if not the one region - housing
the largest amount of semiconductor firms. As a consequence the Pearl of the Orient has
now received the more futuristic name "Silicon Island of the East".
Today the industrial development of Penang is moving into a new phase. In recent years
there has been a major increase in the labour wages, and as a consequence Penang is now
facing competition from other low wage regions and countries. Thus, if there is going to be
a continuos development of the manufacturing industry, and thereby of Penang, there is a
need for other regional advantages and for the industry to rearrange the production towards
less labour-intensive and more knowledge and capital-intensive productions. Such a
rearrangement will inevitable impose strong demands on the ability of the authorities to
provide adequate infrastructure and institutions. The question is whether the Penang state or
the Malaysian government are capable of providing these facilities.
1.1.2. The Aims of the Future
The official aim for Malaysia - to become a modern industrialised and fully-developed
society by the year 2020 - is stated by the Malaysian government in its "Vision 2020". The
vision has the aim of Malaysia becoming economically, socially, spiritually, psychologically
and culturally fully developed. It contains visions of a Malaysian society that is
"infused by a strong moral and ethical values living in a society that is democratic,
liberal and tolerant, caring, economically just and equitable, progressive and
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prosperous and in full possession of an economy that is competitive, dynamic,
robust and resilient" (Penang - Into the 21st Century, 1991)3.
In the Vision 2020 the economic growth and the industrial development is regarded as a
major drive for this development.
Found among several other statements in the last part of the Vision 2020, is a statement
about nature in Malaysia.
"While doing all these [reaching all the other aims of the Vision 20204] we must
also ensure that our valuable natural resources are not wasted. Our land must
remain productive and fertile, our atmosphere clear and clean, our water
unpolluted, our forest resources capable of regeneration, able to yield the needs of
our national development. The beauty of our land must not be desecrated -for its
own sake and for our economic advancement". (Vision 2020, 1991)
The statement shows that there is a desire for a sound environment. However, the vision
expresses the general propensity for neat statements about the environment with only
limited - if any - consequences for the actual practices. The strong desire for economic
growth and its detrimental consequences on the environment call in question the quality of
the present economic growth. If environmental consideration are not balanced with the
economic growth the development in Malaysia will never come close to the above vision.
In line with the Malaysian 'Vision 2020' Penang today aims at becoming a post industrial
society in the year 2020. In Penang's version of Vision 2020, "Penang - Into the 21st
Century", a strategic plan for Penang to become a fully-developed, post-industrial society by
the year 2020 is outlined. The plan for Penang is drawn up by the Penang State Government.
One of the objects of the plan is a diversified base of the economy with
"A thriving local manufacturing capability which is high-tech and competitive,
complementing the multinationals" (Penang - Into the 21st Century, 1991; 7).
As in the Vision 2020, 'fully-developed' not only refers to an economical development, but
also to the development of e.g. social equity and economic justice.
Furthermore it is stated in the strategic plan that
"Sustainable development shall be a major guiding principle in our efforts to build
an economy which is dynamic, progressive and resilient" (Penang - Into the 21st
Century, 1991; 7).
3
 Taken from a speech of Prime Minister, Dato' Seri Dr Mahathir Mohamad, Malaysia: The Way Forward,
February 1991.
4
 Insertion of our own.
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On the basis of the objects of the strategic development plan for Penang, we assume there is
a beginning political consciousness about the environmental problems in Penang and the
need to solve these. A reason for this may be that the State Government is becoming aware
of the fact that the problems can affect the economic growth in the long run, for example by
affecting the growth of the tourism sector. Yet, despite the statement of sustainability we do
not on the believe that the environment receives a weighty priority in the strategies for
Penang.
1.2. Encirclement
Penang is today at a cross-road. The last three decades Penang has experienced a massive
economic growth through industrialisation. The social welfare has increased and as a
consequence absolute poverty has disappeared and Penang today has full employment.
However, there is still a long way to go if Penang is going to develop into a fully developed
society. Albeit the benefits from the industrialisation there have been a range of
unfavourable social as well as environmental side-effects. The environmental problems have
now reached a level where they pose constraints on the quality of life in Penang as well as
the growth in other sectors than the manufacturing industry. Until now these problems have
only been addressed to a very limited extend. Consequently we consider the current
development of the manufacturing industry as unsustainable.
The manufacturing industry has been crucial in the development of Penang and a further
development of the industry will be important if the aim of a fully developed society is to be
reached.
Addressing this range of challenges and problems we have chosen to take our starting point
in the notion sustainable development. First of all the notion implies an acknowledgement of
a further development and thereby we take a point of departure in the "Malaysian realities".
Furthermore by using sustainable development we address both environmental and social
problems and the need for a balance between these two aspects. At last the notion
sustainable development is, as shown above, a term used politically in relation to the
development of Penang.
1.3. Formulation of Problem
The present situation and the future challenges for Penang, in terms of economic growth,
increasing social welfare and a more sound environment undoubtedly call for actions to be
taken. If the industrial development is to contribute to the desired development of Penang it
has to become less unsustainable.
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The scope of this project is to determine possible ways to change the industrial
development. Our point of departure is a regulation of the manufacturing industry, as a key
to initiate and support the changes needed. This leads us to the following formulation of our
problem.
How can the regulation of the manufacturing industry in Penang support the
development of this industry, in such a way that it will be less unsustainable?
The chief aim of this project is to point towards some central areas where the regulation can
initiate or support a less unsustainable development of the manufacturing industry in
Penang. By 'regulation' we mean the various measures and initiatives taken by the
authorities to govern certain areas, such as the industry, including the implementation and
enforcement of legislation and the legislation itself. Thus, we have a broad understanding of
the regulation concept.
It is not our intention to work out a plan of action for how to develop a sustainable industry
in Penang. Nor is it our intention to illuminate every change that can affect the behaviour of
the Penang manufacturing industry. This would call for a complete understanding of the
problems and their origins which we do not, if anyone at all, have the resources to cope
with.
1.3.1. Sub-Questions and Methodology
Within the formulation of our problem there are several sub-questions that can be asked.
These sub-questions will point to other work questions and subsequently guide our analyses.
We have found three questions important in order to answer over main problem.
The unsustainability of the manufacturing industry in Penang is a basic understanding in our
project. Consequently it will be necessary to know how the industry is unsustainable.
However, in order to point towards areas of actions to create a less unsustainable
development it is not enough to know that the situation is unsustainable and how it is
unsustainable. It becomes equally important to understand the processes, which has lead to
an unsustainable situation in order to address these processes. Thus we have to ask:
• How is the current situation of the manufacturing industry unsustainable and what has
led to the present unsustainable situation of the manufacturing industry in Penang?
The question implies different analyses. First of all it involves a description of the current
situation of the industry in Penang with a focus on the unsustainable aspects of the present
situation. This involves two sets of analyses; one focusing on the environmental situation of
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the industry and the other pointing to the more general structure and economic situation of
the industry.
Secondly the question points to an analysis of the processes and causal connections that
have lead to the present situation of the manufacturing industry.
The aim of the question above is to point towards unsustainable development processes of
the manufacturing industry. Subsequently the answer leads to the question:
• What are the changes needed in order to gain a less unsustainable industrial
development?
The question imposes a definition of what a less unsustainable development is and
subsequently an operationalisation of the concept "sustainable development". The task is to
identify a set of development processes which will lead to a less unsustainable development
of the manufacturing industry.
Last it is necessary to ask:
• How is it possible through the industrial regulation to influence on the manufacturing
industry?
Whereby it becomes necessary to understand how to 'reach' the industry; how to initiate
changes within the industry. Put in another way it is important to know what and who can
affect the production strategies within the companies in the industry. This calls for an
analysis of the external relations of the industry and of the stakeholders who influence on
decisions made by the industry. It also makes it necessary to understand the nature of the
specific productions where changes are desired.
Moreover, it becomes important to determine the regulatory possibilities to support a less
unsustainable development. This entails an analysis of the regulatory system, including an
understanding of the legal system, the institutions and the strength of these.
The information needed to give answers to the questions above is comprehensive and
complex, and our challenge is to develop a methodical framework which, despite our limited
resources, will help us to answer our problem. At first our problem can be seen as setting the
scene for an analysis of the industry in Penang on a macro level, but looking more deeply
into the problem this is not the only way of dealing with the problem.
By doing a study on a macro level of the industrial development and today's situation in
Penang it is possible to reach a general understanding of the industry. But there will be
factors and causal connections which will not be highlighted because these take place at a
micro level. Thus, although the general understanding of the industry is important in relation
to our problem and for the understanding of some of the general factors shaping the
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conditions for the industry, we need to add to this picture an understanding of the industry
on an empirical level (micro level).
We have therefore chosen to work with a case; a manufacturing company. By working with
a case we are able to seize knowledge that we could not have gained at a general level.
An analysis on the concrete level will contribute to the understanding of the complexity of
the industry and thereby to the understanding of the general level. The other way around an
analysis on the general level will help to understand the empirical analysis by putting it into
context. In this way the two levels interact and contribute to the answering of our main
problem. However, it is on the general level that we will discuss how to make the industry
less unsustainable. Our discussions on the micro level are meant to contribute with more
perceptible knowledge of the manufacturing industry in Penang. Furthermore we believe
that by working with a case it is possible to exemplify some of our general discussions.
The approach to the case will be guided by the essence in the sub-questions of our problem.
Thus, we find it important to know the history of the company and identify the challenges
that the company meets today in order to understand our case. Moreover we find it
important to achieve an understanding of how decisions and changes in the production can
be influenced. However, the nature of the specific production determines the possibilities for
changes, which makes it necessary to analyse the specific production.
1.4. Theoretical Understandings
In the following part we will outline our theoretical understandings and some important
concepts that underline our project. First of all we have chosen to work with the notion
sustainable development because it is a way to integrate ecological aspects of development
with economical and social aspects of development. However, as we will show later there is
a considerable divergence in the understanding of the sustainable development. This leads to
the problem that it is very difficult to define what a sustainable development is in a specific
context and to define when sustainability is achieved. Moreover a sustainable development
will depend on many factors, most of them little understood. Pointing to how a sustainable
development could be achieved will therefore be very difficult.
However, the notion sustainable development can be useful because it can act as guidelines
for a development, which, if followed, can improve the chances of achieving a sustainable
development. We therefore use sustainable development as an ideal with a range of goals
that can be used to guide the industrial development and, if followed, can contribute to a less
unsustainable industrial development over time. In the first part of our theoretical
understanding we will therefore discuss the notion and operationalise the notion in order to
set up guidelines for the direction of a sustainable development.
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Because of the nature of the notion "sustainable" we have chosen to use the notion "less
unsustainable" in the formulation of our problem. We use the double negation "less
unsustainable" instead of the notion "more sustainable" because thereby we do not get the
problem of assessing whether the situation is more or less sustainable. And thus it only
makes sense to determine whether a development is "sustainable" or "unsustainable".
With the aim of finding ways whereby a regulation can support a less unsustainable
industrial development in Penang it will be necessary to understand the development of the
industry in Penang and the casual connections behind this. Moreover it involves an
understanding of the rationales, the competencies and the resources of the industry so that it
becomes possible to understand how changes in the industry take place, and thereby how a
less unsustainable industrial production can be initiated.
As quoted in our main problem we will point towards types of regulations which can
support a less unsustainable development of the industry, both in economic as well as
ecological terms. Both types of regulations have to entail an understanding of the dynamics
of industrial changes and the dynamics of changes within companies. Especially for
environmental regulation it is important to understand the dynamics of changes within the
production if the policy pursued is to have the desired effect. When addressing the subjects
above we have chosen to work within the institutional economy and the network theory. We
use the institutional approach as an underlying methodical approach to our analyses of the
industrial development and the causes of this development.
As we understand firms as acting due to external influences we use the network theory to
give a picture of which external relations influence the industry and how. The approach is
especially used in relation to our case study. Moreover the approach helps to give an
understanding of how it is possible to regulate the industry.
The outlining of these two theoretical understandings will follow the part about "sustainable
development". Finally we will outline our understanding of the concept 'regulation' and
discuss how different types of regulations can initiate changes in the manufacturing
production.
1.4.1. Sustainable Development
Sustainable development is an ambiguous notion and there have been countable
understanding and definitions of the notion (Liibcke, 1995; 364). Consequently the notion
has often been misunderstood and many people find great uncertainties about the notion
(Trzyna, 1995; 16). In the following we will try to shed light on some uncertainties by going
through different understandings of sustainable development. We will not describe all the
different understandings of sustainable development, but unfold the notion in order to
provide us with the possibility to define the "sustainable development" for our purpose.
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Subsequently we will operationalise the notion in a way so it can guide our analyses and our
proposals for changes in the regulatory set-up.
1.4.1.1. The Origin of 'Sustainable Development'
The use of the notion sustainable development was initiated in 1972 by the publication of
"Limits of Growth". In the publication it was argued that the present over consumption of
natural resources, overpopulation and pollution of the world, within the next 100 years
would lead to a dramatic and sudden ecological and economic crisis, which in turn would
lead to the fall of the present society (Meadows et al, 1972).
The notion sustainable development has been used since then. But not before the publication
of the UN report, known as the Brundtland-report "Our Common Future" (Brundtland-
Commission, 1987), the notion became widespread in the discussion of environment and
development policy. Sustainable development and thereby the principle of striving for
ecological balance has after the publication of "Our Common Future" been adopted by
nearly every UN organisation, as well as other national and international organisations
working together with third world countries (Martinussen, 1994; 189).
"Our Common Future" sets focus on sustainable development and uses the notion
sustainable development as a synonym for a development,
"which meets the present needs without compromising the needs of the future
generations " (Brundtland-Commission, 1987; 51).
The Brundtland-Commission puts "needs'" in the centre of the future development and sets
as the main priority to gratify the basic needs of the poorest part of the worlds population,
such as a minimum of food, water, accommodation, education and the possibility to alter
ones own living conditions. This is going to be ensured by an equal access to and a fair
distribution of natural resources within and between the generations.
In this way sustainable development is an expression for a political goal and according to
Basse (1995) the notion can first of all be categorised as being politically tactical and
rhetorical (Korsbaek & Nejrup, 1997; 30, referring to Basse, 1995). The definition also
expresses an anthropocentric philosophy where the human race is morally and ethically
superior to nature and nature is reduced to a mean that covers the needs of humans
(Korsbeek & Nejrup, 1997; 26, referring to Zeitler, 1995; 42). Thereby the focus of the
Brundtland-Commission's definition of sustainable development is superior on what can be
called social sustainability and to a lesser extent on the ecological sustainability.
The Brundtland-commission sees growth as a necessary condition for obtaining sustainable
development based on the assumption that underdevelopment causes the decrease of natural
resources. The Brundtland-commission argues that first of all it is necessary to obtain
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growth in the third world, but in order to obtain growth in the third world it will also be
necessary to have growth in the industrialised countries. However, growth is not seen as the
only precondition for a sustainable development, and the Brundtland-Commission argues
that the quality of the growth has to change to a growth requiring less resources. In other
words "more is going to be produced by less" (Brundtland-Commission, 1987).
Thus sustainable development in the definition set by the Brundtland-Commission is an
environmental political notion that involves economic, social and ecological measures.
1.4.1.2. Four Levels of Sustainable Development
The way the Brundtland-commission has used the notion sustainable development has often
been criticised for being too weak and after the publication of the UN-report there have been
a wide range of definitions of the notion. Moreover sustainable development can be viewed
from very different levels, e.g. at the ecological level or/and at the social level. The Danish
philosopher Poul Liibcke (1995) has made an analysis of the use of the sustainable
development concept, and he has thereby tried to sort out some of the basic parameters
underlining the different views and definitions of sustainable development. The aim of this
work is not to create different levels of definitions of sustainable development but to create a
basis for definitions of sustainable development (Liibcke, 1995; 364). There are four levels
of sustainable development found by Liibcke. In the following we will list up these in order
to unfold the different aspects the notion can involve5.
According to Liibcke (1995; 364-377) sustainable development can be understood as:
1. A natural science level, defined for a specific quantity of species or matters
that can be removed from a certain resource area for a certain period, without
the resource area loosing its ability to reproduce the specific quantity in the
subsequent period.
2. A natural science level, defined for an ecosystem. In this definition the focus
is on the ecosystem's capability to reproduce itself as a whole, meaning that
the ecosystem is capable of reproducing the quantity of biomass, which has
been removed from the system. The focus is changed from the number of
individuals within a specific species to the number of species. The ecosystem
is going to be in a symbiotic relationship with its surroundings, in order to
ensure a stable supply of water and energy.
5
 The four different levels of sustainable development we list up in the text are based on the way Korsbsk &
Nejrup (1997; 27) have presented these four understandings in a shortened version.
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3. An economic level, where the focus is on the exchanging of economic units
in terms of goods and services measured in one or another currency. In this
definition nature is seen as a stock of resources and the size of the resources is
measured by the demand and the level of technology. In this way the
exchanging of biological units is extended to include physical resources, man
made products and work force.
4. A social level, where the focus is on the ability of a social system to restore
the same amount of welfare goods and restore the same welfare distribution in
the end of a certain period as in the beginning of the period.
Liibcke understands the four levels as being mutually dependent. As an example a poor
economy is often the reason for ecological degradation and it therefore becomes
meaningless to insist that "environment shall have emphasis over economy" (Lubcke, 1995;
379). Lubcke also points out that it is not possible to make a sustainable optimisation of
each of the four categories of sustainable development at the same time (Lubcke, 1995;
379)6. It is therefore necessary to find a balance where all levels are considered to reach a
sustainable development as a whole.
Introducing sustainable development as an economic notion opens up for a controversial
subject in the discussion about sustainable development. One point of view is that it is
sufficient to hand down a constant stock of physical capital (natural capital and man made,
alternatively also human capital as knowledge and qualifications) to the following
generations. In this way it is possible, as an example, to replace natural capital with
technology as the development of new technology progresses. Another point of view,
contrary to the one just described, is that it is not sufficient to hand down a constant stock of
physical capital, and it is necessary to ensure a constant stock of natural capital to ensure a
sustainable development.
The two points of view can respectively be characterised as "weak" sustainability and as
"strong" sustainability (Bondesen & Kja^rgard, 1997; 344-345, referring to Pears, 1993).
In this perspective the Brundtland-commission's view on sustainable development can be
characterised as "weak" sustainability. This is because the Brundtland-Commission accepts
the use of non-renewable resources as long as the rate of the use of these resources is not
exceeding the rate of alternatives being developed.
The "weak" sustainability has been criticised for being to optimistic about the technological
possibilities for solving the environmental problems. It is also said that it does not make
ecological sense to assume that the environmental system as a life supporting system can be
6
 Thus in e.g. the natural ecological optimisation of biomass and the increase in biodiversity must give way for
an economic return.
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replaced by produced capital. Contrary to this the strong sustainability has been criticised
for making industrial production impossible (Bondesen & Kjaergard, 1997; 345, referring to
Daly (1992), Daly & Cobb (1994) and Hansen (1995)).
1.4.1.3. Defining Sustainable Development
In continuation of the above we do not find that it makes sense to use the "strong" notion of
sustainability in a very strict manner - as done if only an optimisation of the two first of
Liibcke's levels of sustainable development is addressed - since this will not allow for
human action. Indeed the industrialisation of our societies has increased our influence on the
surrounding environment. Once this is recognised we open up for the possibility that a
sustainable development can be reached by substituting natural capital by technology.
However, the last hundred years - as a consequence of the industrial development - have
shown increasing stress on nature. The consequence is a loss in biodiversity and a
displacement of ecosystems. The industrialisation has lead to an increase in social welfare,
but several times it has also turned out that the human influence on nature has had negative
impacts both on the economy and the social welfare as a whole. Thus, hasty action has
countless times led to influences on the environment, which has turned out to have a
negative effect on the economy and subsequently on the social welfare. Moreover the
destruction of the environment for human recreation can cause a decline in the human
welfare as well as the point that man knows that there is still virgin nature left in the world
can in itself be a welfare. Therefore from an economic as well as a social perspective it is
also important to minimise the impacts on nature.
Thus, we will have to accept a certain degree of impact on nature and at the same time we
have to be extremely conscious about how we affect our environment so that environmental
and social unsustainable situations are prevented.
For an underdeveloped country we understand growth - equal to the Brundtland-
Commission's definition of sustainable development - as a precondition for a sustainable
development. As the word underdeveloped indicates the country lacks an amount of welfare
goods, which is generally considered as a necessity. Thus, when working with Malaysia -
which is still considered to be a developing country - we find further growth in the country
important. However, to reach a sustainable development there must be a balance between
economic growth, social needs and nature's own balance. Hence - in line with the
conclusions of the Brundtland-Commission - focus has to be on improving the quality of
growth particularly by combining growth with increasing considerations for the
environment.
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Inspired by the way Bondesen and Kjzergard (1997; 345) understand a sustainable use of
resources we have chosen to define a sustainable development as:
• A development where the exploitation of natural resources does not create irreversible
processes or irreparable nature conditions and where different stakeholders exploitation
of nature at the same time are balanced in such way that the desirable output of services
are kept over time.
We have chosen this definition because it to a wide extend comprises the different elements
of sustainable development shown by Liibcke. Thereby it comes closer to our expectations
of a broad definition, than many other definitions do, i.e. the one used by the Brundtland-
commission. In line with our background for using the notion sustainable development the
definition implies the necessary balance between social needs - including growth if this is
considered a need - and a sound environment. It allows for humans' impacts on nature but
includes that this impact must be kept on a level that does not make irreversible nature
processes or irreparable nature conditions.
Like other definitions of sustainable development, which have been criticised for being
weak and therefore useless when it comes to the implementing of it, the above definition
also opens for a range of different interpretations. In spite of this we believe that it is
suitable to use the notion as an ideal for the development of a society. As a support for this
opinion history has shown a number of notions with characteristics similar to those of
sustainable development. As examples 'democracy' and 'human rights' are, like 'sustainable
development', political goals, hard to define and very complex to implement but still they
have shown an enormous power and an amazing capability of sustain.
A more important problem with our overall definition of sustainable development, as well as
with most other definitions, including the one of Brundtland, is the static character of the
formulation. The definitions focus on whether there is sustainability or not sustainability,
and leave out the development or process oriented aspect. Thereby the definitions become
hard to realise. If a definition of sustainable development is to be operationalised it has to be
process oriented.
Realising this fact, and in line with the overall process oriented approach to our problem, we
will in the following set up guidelines for a sustainable development and point out some
overall goals such a development has to point towards. As we work with the manufacturing
industry the guidelines will relate to a sustainable industrial development.
1.4.1.4. Sustainable Industrial Development in Practice
To avoid irreversible and irreparable nature conditions the focus first of all has to be on the
manufacturing industry's impacts on nature and how to reduce these. Solutions to reduce
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industrial pollution have traditionally been end-of-line solutions in most parts of the
industrialised world. These solutions do as such hinder the creation of irreversible and
irreparable nature conditions on short terms. However, end-of-line-solution are static and
most often only serve as transforming one kind of by-product (pollution) into another kind
of useless by-product. They can in some cases be the only possible choice to hinder an acute
and damaging influence on the environment, but in the long run most end-of-line solutions
do not prevent the environmental problems but rather postpone them.
Thus, even though end-of-line solutions take part in reducing the environmental impacts of
the manufacturing industry they can under no circumstances lead to a more environmentally
sustainable industrial development. In order to prevent environmental problems caused by
the industry we find that focus naturally will be on the production - the production
equipment and the daily work routines - since these are the original causes of the industry's
impacts on nature. It will be within the specific productions that there have to be changes, in
other words production-oriented initiatives are necessary.
Deriving from our focus on the production, one of the ways that a sustainable industrial
development can be met is with 'cleaner production' defined as "every initiative taken
within the firms resulting in a less environmentally damaging production and product" .7
Included in this definition is a life-circle perspective on the product. Thus, it is not only
within the manufacturing processes that the environment should be taken into consideration,
also the extraction of raw materials, the consumers' use of the product, the subsequently
discharging and the transport in between the different phases of a product's life have an
impact on the environment. However, it must be noted that in this project we have mainly
focused on the production part and have as such not worked with a life circle perspective
because of our focus on the regulation of the industry.
In the end cleaner production is going to ensure an optimal use of as few natural resources
as possible, including energy, as well as a sound management of manufacturing processes,
and thereby a minimum of impacts on nature. The environmental objective which is to be
met by cleaner production and the subsequent changes in the production must rely on an
analysis of the environmental situation.
It must be emphasised that the production perspective is not the only relevant perspective. In
order to consider the desirable in having a sizeable industry in relation to aesthetic values or
a region with a vulnerable environment it will be necessary to view the total industry
together. The perspective is thereby on the overall planning of the industry, and how to
balance considerations for the environment with the needed (and desired) amount of
industry and type of industry.
7
 The definition we use of cleaner technology is based upon Kjaer (1996).
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Turning to the social perspective of sustainability there are different aspects of an industrial
development that have to be obtained. It is important that the development of the industry
secures an industry that does not depend heavily on single external factors or single
powerful stakeholders, e.g. by concentrating on only one kind of industry.
The industry itself has to be competitive in order to survive in a market economy.
Subsequently the industry needs to gain advantages that differ from those of other
industries. Additionally the specific region needs to have some advantages, other than cheap
labour, to prevent the industry from moving to other more favourable regions and to attract
different types of industries. Likewise this is a precondition for becoming a more developed
society.
How advantages in a region and the industry are sustained is almost impossible to answer,
but a developing and innovating industry is a precondition for gaining advantages and
subsequently one of the preconditions for being sustainable. Thereby the focus is on the
capability of the industry and the region to innovate and develop products and processes, so
that a favourable market position can be gained. In other words it becomes crucial to create
a constant dynamic and innovative capacity that is rooted in the specific region and the
industry. To create such a capacity it is important that the technological development is
broadly based and not in the hands of few stakeholders.
However, an industrial development does not necessarily include an environmental
sustainable aspect. Thus, if the development of the industry is to become sustainable on all
levels it necessarily has to point towards cleaner production. Moreover the development of
the industry has to be able to support a general development of the specific region.
The guidelines and goals for a sustainable industrial development are directed towards an
overall industrial development. Defining more detailed what a sustainable development is
for the manufacturing industry in Penang is the problem of our project, and will therefore be
determined in the last part of the report.
1.4.2. The Institutional Approach
In recent years "the institutional economy" and/or 'the new institutional economy' has
emerged under the development theory as a challenge to the traditional hegemony of neo-
classic economy. Others view especially the new institutional economy as a supplement to
the neo-classic approach as well as originated from the neo-classic approach (North, 1995
and Toye, 1995). However, in the following we will use the term "the institutional
economy" or "the institutional approach" as an umbrella terms for the wide range of schools
within this tradition. This is done because different literature, covering different aspects
within this tradition, reveal a considerable difference in how to designate these schools as
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belonging to "the new institutional approach", "the institutional approach" or even "the old
institutional approach".
Furthermore, as a number of persons have shown, the institutional approach is not a clear
defined body of theory and the approach covers a number of divergent understandings and a
considerable difference in how to determine institutions and the role of these (Thomsen,
1995, and Engberg-Pedersen, 1994). Nevertheless it is given that the institutional approach
rejects some of the basic assumptions underlining the neo-classic economical theory.
Namely the conception of the market as an abstract realm of impersonal economic exchange
of homogeneous goods by means of voluntary transactions on an equal basis between large
numbers of autonomous, fully informed entities with profit-maximising behavioural
motivations and able to enter and leave freely (Harris et al, 1995). Instead the market is seen
as one social organisation among others and most often with a limited number of actors with
limited information and heterogeneous products.
One of the common features within the institutional economy is according to Lowndes
(1994), that phenomenon's such as politics, economy and organisations are embedded in a
system of relations, rules and norms (institutions). The norms can be formalised but they are
most often informally based on common understanding, reiterate interaction and ways of
socialising. According to Lauridsen (1994) institutions consist of written and unwritten
rules, everyday practices and conventions which regulate and organise relations between
individuals or social groups. As such institutions cover both what Lauridsen (1994) refer to
as ground rules and ways of organising. Lauridsen (1994) points out that an institutional
analysis can not replace a political and economical analysis of stakeholders their interests
and their powers, since institutions can not act and exercise power. But the institutions are
important because they are a media for the industrial processes and they influence the
formulation and the implementation of industrial strategies as well as firm strategies. It is
therefore equally important to make an analysis of stakeholders and their interests together
with a institutional analysis in order to understand the industrial development.
The adoption of the new-institutional approach has especially been important in the field of
development theory, as the more traditional approaches have shown to be inadequate in
explaining the lack of economic development in third-world economies and providing
sufficient solutions.
One of the cornerstones in the institutional approach is the assumption that there is not one
but several ways for economies to develop within the market economy. Economical
development is viewed as embedded in the specific political, social and cultural context
wherein it takes place. Thus argues Adelman and Morris(1989) on the background of a
comparative study in the past century, that the role of institutions has been a crucial factor
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for the speed of the economic growth and thereby concluded that there where a number of
ways to develop within the market economy. Much the same conclusion is reach by Senghas
(1985), on the background of European and East Asian experiences. Thus different persons
have shown that institutions have been of major importance for the speed of economic
growth and the diffusion of it (Lauridsen, 1994, and Harris et al, 1995). We will touch upon
the divergence between the Western and the Asian economy again later. Not only the
institutional economy differ from the traditional neo-classic economy it is also a dissociation
to the Marxists viewing of history as deterministic. In our case this is relevant because the
institutional economy is in opposition to the conception that there is only one way of
industrial development, which is usable in all societies. Logically industrial development
cannot be studied without taking institutions into account.
It is possible to broadly distinguish between two different approaches within the institutional
economy; a rational-choice version and a historical structural version. The former has a
deductive method and retains the neo-classic axioms of methodological individualism but
rejects the very restrictive conception of the market. It is mainly dealing with working out
general theories about how institutions choose and develop in order to make predictions.
One of the schools within this approach is the transaction cost theory. The historical
structural approach may be presented as descriptive and with a starting point in the
differences of the real world. It is less concerned with a formal structure of theory and
theories are seen as time and space specific (Lauridsen, 1994 and North, 1995). In this
project we are working within the historical structural version. The argument is thus, that
industrial development and thereby also a sustainable industrial development can not be
studied in the abstract, but has to be studied in a historical perspective with focus on how
processes of industrial change are rooted in a specific cultural, social and political context.
For an outstanding observing Asia it is clear that industrial processes and the economy are
embedded in social processes8. This can e.g. be seen in the special bonds between family
and friends which helps to structure the inside and outside relations of Chinese enterprises.
In Overseas Chinese network, reaching from Taiwan, Hong Kong, the South East Asia and
China (as well as part of the western world) these bonds are of major importance. Today
these network canalise more investments than the Japanese and the American MNCs
together (Lauridsen, 1994).
In recent years within the broad field of network studies there have been a number of so
called comparative studies of economical systems. These studies focus on the differences
between Western and East Asian economics and points to the limits of the traditional use of
neo-classic models in explaining the East Asian economies (Araujo & Easton, 1996; 93-96).
' Obviously this is also the situation in the rest of the world.
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One could argue that the neo-classic model is not better in explaining the Western
economies, but from a western point of view the limits of the traditional economy is more
clear when one is observing an economy in Asia and subsequently are confronted with
unaccustomed rules and norms. Hamilton (1994) stresses the point that the understanding of
the firm as an autonomous legal entity and that of the individual autonomy in the western
world is not transferable to the East Asian society, and moreover that in East Asia the role of
the individual is inferior in relation to the society, at least comparing with the Western
world. Hamilton (1994) catches this in the phrase:
"..whereas in the west laws regulate the actions of people, norms in Asia regulate
the relation among roles" (Araujo & Easton, 1996; 93 referring to Hamilton, 1994;
198).
In line with this and in relation with the above argument of the necessity of studying the
East Asian economy within the fields of network theory, Redding (1990) and Kumon
(1992), according to Araujo & Easton (1996), both stress the embeddedness of the East
Asian economy activity in social networks and also the status of firms being relatively weak
in these strong networks (Araujo & Easton, 1996; 95, referring to Redding, 1990 & Kumon,
1992).
1.4.3. Focus on Innovation and the Networks of Companies
As we have argued before focusing on an environmental perspective of sustainable
development in relation to the industry inevitable leads to a focus on production-oriented
action and subsequently production-oriented regulation. Thus, in a perspective of
environmental regulation, it becomes necessary to understand the processes which
determine changes in the production in order to influence on them.
In line with the tradition at our Faculty of Environment, Technology and Social Studies at
Roskilde University and with inspiration from S0ndergaard et al (1997; 294) we understand
the production as:
• A process of changing materials from resources to utility value which is bound to a
technological rationale and as a social activity which is organised by firms guided by an
economically rationale within a social context. Within this context firms choose the
product and the technology on the background of their knowledge about technology,
their technological capabilities and their expectations to the future market.
When trying to regulate the production of companies and thereby influence on the way of
production, the factors that lead to changes and innovations within the production become
essentially to understand.
26
Turning to the social/economic dimension of sustainable industrial development we have
argued that this lead us to focus on the competitiveness and the innovative capacity of the
industry and thereby on how it is possible to support (regulate) the industry in such way that
the competitiveness and the innovative capacity of the industry is strengthened. Thereby
both the environmental dimension as well as the social/economic dimension of sustainable
development point to the need of understanding how innovation and changes of the industry
happen and how it is possible to influence on these processes.
Indeed innovations and the reasons for these are not easily understood and different
researches and knowledge on this area point to the complexity and systemic nature of
innovations in firms (Dodgson and Bessant, 1996). Dodgson and Bessant (1996; 20) point
out that
"..although individual firm competence is the central basis of innovative
performance, firms operate within "systems of innovation " which intermesh their
activities with those of other... ".
This points to the understanding of innovations in firms on the background of analyses of
the competencies of firms as well as the firms relations to other organisations, in other
words the network of the firm. Lundvall, who is working with the concept of national
innovation systems, puts it this way:
"The capabilities of a firm reside not only in its machinery and its individual
employees, but also and primarily, in its organising capability to transform inputs
into output. And this capability, in turn depends on its institutional relationships
with suppliers, customers, public agencies, research institutes and on the domestic
institutional set-up as a whole" (Lundvall, 1992; 311)
Thus, it becomes inevitable to understand innovations and changes in the production as a
function of the firms' internal conditions, the network of the company and all the other
external factors that make up the environment of the firm, i.e. the labour market, and more
generally the institutional context as a whole.
Just as routines and everyday practices are built up internal in the firm, routines and
practises are build up in relation to the environment of the firm and network are established.
Firms take part of several network at the same time. For example a social network and a
business network. The significance and the matter of the relations in these networks changes
over time. Indeed there have been a range of different understanding of networks and
different network studies differ widely in academic aim and substance. In our work we will
not adopt a specific network approach but we have been inspired by the way that Lundvall
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and Freeman among others deal with "network of innovators" and Hakansson and Snehota
among others deals with "business networks" and "industrial networks9.
A company is a part of a business network by virtue of the companies function of buying,
processing and selling products. Thus the business network is the very fundament of the
company's possibilities to do business and logically this network must be of major
importance for innovations and change of the production. The challenge is therefore to
understand the relations in these business networks. However business network is not only
limited to the relationships between direct suppliers and customers, but includes relations to
other suppliers and customers as well as competitors as showed in a recent study by
Anderson, Hakansson and Johanson (1997). In the study it is shown, on the background of
an analysis of two companies, that these (secondary) business-relationships had a major
effect on product change and innovations within the two companies.
Relations between companies can be formal and informal and can take place from different
levels within the companies, between engineers as well as between managers. Normally
relationships show a low degree of formalisation, simply because contracts often are
ineffective in taking care of the uncertainties, conflicts and crises that a business relationship
is bound to go through over time (Hakansson, H. and Snehota, I.,1995; 8). Instead relations
contain mutual trust and are build over time. Often relationships are relatively long-lasting
and - partly through personal relationships - they make up strong networks. Moreover many
relationships - particularly major supplier-customer relationships - are characterised by
being dynamic and by continuous change as a consequence of interaction between the
parties (Hakansson, H. and Snehota, L, 1995; 10).
However the business network is only one of the networks that the company takes part of. In
a situation of regulation it becomes increasingly important to understand how companies are
and can be influenced by institutions under government influence or control. Thus the
network of innovators focus on inter-organisational relationships between public as well as
private, and innovation as a phenomenon that occurs within and across organisational
boundaries. This in turns opens for the possibility to study modes of governance in relation
to innovation (Araujo L. and Easton, G.,1996, s. 83-84). In 1987 Freeman described national
system of innovation as
"..the network of institutions in the public and private sectors whose activities and
interactions initiate, import, modify and diffuse new technologies" (Freeman, 1987).
9
 E.g. Lundvall (1992); Anderson, Hakansson & Johanson (1997); Hakansson & Snehota (1995); Freeman
1987)
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Thereby focus shifts to and includes governmental organisations, organisations with a high
degree of knowledge such as universities and other private, governmental or quasi-
governmental technological and research institutions. The types of relations between these
organisations and the company can vary considerable. Yet the relationships to a great extent
depends on the nature of the organisation. A legislative body might have a more formal
relationship to a company compared with the relationship between research institutions and
companies, where relationships between the involved persons might be quite informal.
The company is thus included in a complex system of different networks. To structure our
analysis we have chosen to work with a model which takes its point of departure in the
functional nature of the networks and thereby divides the relations in three types of network:
The business network, the network of innovations and the regulation network (S0ndergaard
et al, 1997; 301). The model is an altered version of Kjasr's (1996) network model,
presented by S0ndergaard et al, (1997, s. 301).
Business network:
-customers and
consumers
- suppliers
- banks, ensurance
Regulatory
network
- EU, stan-
dards, etc
- env. author.
- local author.
Developmental
(Knowledge) Network
- suppliers
- customers
- authorities
- technology serv.ce.
- branch research inst.
- universities
- etc
Figure 1.1 The networks of a company.
• The business network includes business relationships. Not only buyer-seller
relationships, but also relationships with suppliers and customers - that are not related to
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the focal company through economic transactions - as well as competitors. Also banks
and insurance companies are normally a part of this network.
• The development and/or innovative (knowledge) network: Included in the network of
innovations is private, semi-private and public centres of technology and research,
universities and different parts of the business network.
• The regulation network includes relations to the authorities; state authorities as well as
federal authorities and international agreements.
The dividing of the different networks into the above three is analytical and some of the
stakeholders that are presented in this model are members of more than one network. As we
have described before the business network is of great importance for a company and its
production and thereby also for the changes in the production. But all the relationships in the
model have in common that they to a great extent shape and determine the development of
the company and potential for innovations (Sondergaard et al, 1997; 302).
In addition to the networks presented in the model, other networks and factors play an
important role in shaping the firms' environment. Especially the strong social network of the
Chinese is essential to understand when studying the industry in Asia and also other local
factors, such as the firms relations to the labour-market, are important in shaping the
environment of the firm. We do not find it possible nor relevant to build the social network
as the Chinese network into a formal model of theory, since these relations are between
individuals in many different organisations. Thus we find it more relevant to consider the
social bonds as a substance of the relationships in the structural networks.
1.4.5. Environmental Regulation
In the above we have put forward a framework for analysing the industry and its extern
network in relation to innovations and changes in the production. However, we still need to
question how different types of environmental regulation can initiate shifts in the
production. In the following we will go through and discuss different types of environmental
regulation that vary considerably in method10. In line with our operationalisation of the
notion sustainable development we primary look upon types of production oriented
regulation.
10
 The types of regulations discussed are presented in an analytical form. Regulating in practise will most often
involve a mixture of different types of regulation.
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The following passage is inspired by an article of Sondergaard et al (1997; 311) who discuss
cleaner production in a perspective of innovation along with different types of production
oriented regulation.
Traditionally normative instruments - an outcome of the recipient oriented environmental
regulation - have largely been used in the environmental regulation. The regulation has
mostly been based on limit values of emission, thus contributing to "end-of-line" solutions.
However, normative regulation is also used in more production oriented strategies, e.g.
requesting the phase out of unwanted materials and setting standards for the production.
Both administrative regulation (command & control) and economic means can be used to
carry out the regulation and the success of these will depend on the specific environmental
problems as well as the administrative capacity. Thus, an administrative regulation can be
suitable in a situation where the pollution originates from a small number of (local) firms -
because the control is easier to cope with - and/or in cases where the emissions are
hazardous - as it requires a close control. Economic means have the advantages that they can
save administration expenses and promote the development of cleaner production in
situations where it is necessary to regulate a large number of polluters, and when it is less
important to control the individual firm (Mortensen, 1995; 47).
The problems of the normative regulation is that the regulation is based on the capacity of
the authorities to determine target areas and the means of regulation. The risks are that the
industry can be locked in certain technological trajectories, which can hinder the
development of more environmental friendly solutions, and the resources for the regulation
in other ways are used unfavourably.
A way to overcome these problems can be to co-operate with the industry in the
determination of target areas and the possibilities for problem-solving. Thereby the
objectives of the authorities can be combined with the industries' knowledge about the
productions. However, the risk is that specific non-environmental (commercial) interests can
turn out to dominate the process/regulation.
A way to secure a continuos environmental learning process in the industry can be to
establish an institutional framework in the form of e.g. environmental management systems
and/or environmental audits. However, the limit of these environmental management
systems are that often the environmental improvements will not exceed the level of so called
"good housekeeping". Also the management systems can be a hindrance for a re-
arrangement of the production to a more environmental friendly production".
1
' It can be quite extensive to collect production information and documentation for the environmental
management systems. A re-arrangement of parts of the production will bring along a new collection of
production information and thereby be a obstacle for changes in the production.
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On the background of the limits of the above listed environmental regulation methods,
Sondergaard et al (1997; 311) conclude that in order to initiate a more environmental
friendly production it must be a self-dependent goal to develop the extern relations of
companies.
"The perspective is not only to develop an environmental consciousness in the firm,
but about to contribute to the set up of relevant business relations which can
enlarge the firm's potential space of resources, knowledge and competencies, and
in that way increase the preconditions for the development of solutions and
accomplish processes of changes" (Writers' translation from S0ndergaard et al,
1997; 311).
This points to the use of industrial policies to build up networks and centres of knowledge
which can support the firms in their orientation within sustainable productions relations.
Thereby the possibility arises for initiating improvements in the innovative capacity and the
competitiveness of the industry, while at the same time environmental objectives are
followed.
Inevitably new business-networks and increased competencies and resources of a firm will
not necessary lead to more environmental friendly production, in itself, but have to followed
by e.g. an environmental consciousness and/or pressure from the authorities.
In the above we have presented different types of regulation which differ widely in
methodology. The types of regulation needed in relation to a specific problem will initially
depend on the specific environmental problems and the target productions and industries, as
well as on the capacity of the authorities.
The overall conclusion on the above must be that an adequate environmental regulation of
the industry will have to combine a number of different specific means of regulations each
of these depending on the specific context.
1.5. Methodology
Our study is first of all an explorative study and it is our intention to identify and address
processes that we find unsustainable and thereby point to some possibilities for regulation of
the manufacturing industry in such a way that it will become less unsustainable.
As a basic part of our research is descriptions and analyses of the industry on various levels.
Previously we have described three sub-questions deriving from our main-problem and
outlined which analyses these sub-questions point to. Additionally we have explained and
discussed the theoretical understandings of this project including a discussion of the notion
sustainable development. The latter has led to a set of guidelines for sustainable industrial
development. These guidelines together with the sub-questions and theoretical approaches
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point to certain analyses and specific methods of analysing. In the following we will sum up
the analyses of the project and describe the methods of these.
Deriving from our sub-questions are two overall groups of analyses necessary to answer our
problem. One has to lead to the definition of the factors that determine the unsustainable
situation of the manufacturing industry and the processes and causal connections that have
lead to this situation. The second has to provide knowledge of how to reach the industry
through the regulation. The analyses are not necessarily separated in this way throughout the
report. However, we have to chosen to separate the analyses in two sections, one focusing
on the social aspects including an economic aspect and one focusing on the environmental
aspects of the development and the unsustainability of the manufacturing industry.
To determine how the manufacturing industry is socially unsustainable we will analyse the
general development and the current situation of the industry. The aim is to understand the
conditions of the industry such as the structure of the industry, the competitiveness, and the
importance of the industry for Penang. In line with our institutional approach we describe
the industry of today with a focus on the historic development and the concrete political,
historical and cultural conditions. This will include a description of the production
conditions and the structure form of the most important industrial sector in Penang; the
electronic sector. The analysis is mainly based on literature, however, interviews with five
companies in the electronic sector will add to this analysis.
Parallel with the analysis of the industrial development, the specific stakeholders their
importance and interests will be a part of the analysis of the development of the industry and
of the industry today. The stakeholders their interests and power-relations are identified
through interviews with some of the most important stakeholders from the industry and the
authorities, and by the use of secondary literature.
The analysis of the environmental situation of the industry comprises various levels. First
we will describe the environmental situation of Penang and determine the environmental
problems that are caused by the manufacturing industry. Moreover we will try to determine
the level of the environmental consciousness of the industry and what kind of actions taken
within the companies in order to reduce their environmental impact; in other words we will
try to determine the environmental performance of the manufacturing industry. This will be
based on interviews with the industry and with other stakeholders that are related to
environmental aspects of the industry.
We will analyse the current environmental regulation of the industry by referring to the most
important environmental legislation relevant to the industry and discuss their character. At
the same time we will analyse how they are implemented and what the effects are on the
environmental conditions of the industry. This is among other things based on the
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knowledge from interviews with the industry and the environmental regulatory body. In
addition we will discuss the environmental regulation body, and discuss possible
contradictions in interests with other regulation bodies.
In the project it has been necessary to refer to two which is confidentially. Both references
are surveys, which among other things are covering aspect of the environmental situation in
Penang. Non of them have yet become public and we have therefore promised not to make
references to them. When we use the source we refer " source confidential".
1.5.1. The Case Study
As described earlier we have chosen to work with a case in order to strengthen our general
analyses.
By doing this we also get the possibility to study how changes in the production can be and
are initiated. This is done by a network analysis and a production analysis of the company.
The network analysis is based on secondary literature about the company as well as on
interviews with representatives on different levels in the company. The interviews have been
with persons in leading positions in the company, such as production managers, general
managers and the director. The production analysis is based on interviews with production
managers and on own observations throughout showing rounds in the productions.
Moreover we have made interview with e.g. the environmental officer controlling the
company.
The choice of case company was made after the completing of five interviews in different
companies. Three of these companies were foreign owned transnationals and two where
local owned. These interviews also helped us to develop criteria for our case company.
The set of criteria we eventually worked out for the choice of a case company were the
following.
• First of all we wanted to work with a company belonging to the most economic important
sector in Penang. In Penang the electronic industry paramount the other industries in
terms of economic return and employment. Hence we found it natural to work with the
electronic sector.
• Secondly the production of the company has to be in a industrial sector which is known
to contribute considerable to the pollution from the Penang manufacturing industry. The
electronic industry itself has only minor environmental impacts compared to other
industries in Penang. However within the sub-sectors of the electronic industry
production such as the metal sector processes of production is general known to have a
high impact on the environment. These sub-sectors are completely tied up on the
electronic industry and normally they are recognised as belonging to the electronic sector.
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When choosing a case from the metal sub-supplying sector we find that we live up to
these two criteria.
• Thirdly because of the major importance for Penang to establish a local owned industrial
base, we wanted the to be Malaysian owned. This will give us a possibility to analyse
some of the possibilities and obstacles for the local owned industry.
• Finally we decided that the success of the company had to be a criterion to be able to
study the background of the success. We wanted the case company to be relative
important, and as a consequence of the first criterion, the company became of a certain
size, as successful companies within the electronic sector is at least medium sized
On this background we chose to work with the local owned Eng Teknologi Holdings Bhd.
The company was established in 1974 as a backyard activity, serving the MNC in Penang.
The company is known as being quite successful and today the company has eight plants in
three different countries. The company is in the metal sub-supplying sector and specialised
in making high precision computer components.
All in all Eng Teknologi Holdings is supposed to provide us a picture which is
comprehensive and adequate to an extend that we find sufficient in our use of the case. In
other words our knowledge about the case will help us understand the structure and
importance of a companies network on a micro-level and furthermore to find a way to
express our ideas and findings in relation to our problem with a concrete example.
A considerable part of the information needed for this project wouldn't have been possible
to find in the literature and much of our information has been obtained from interviews on a
three month study tour in Penang/Malaysia. In line with our institutional approach we find it
important to work with the empirical context of the problem. The three months' stay in
Malaysia has only improved our understanding of the validity of a field study when working
with a problem like this. This project simply could not have been written in a satisfactory
way, without our work and observations in Malaysia.
1.5.2. Interviews
The relatively closed character of the Malaysian society sometimes make it difficult to gain
desirable data, both as written data and knowledge from interviews. Consequently the data
our analyses rely on is not always as comprehensive as we would have liked.
An important way to arrange interviews has been by using personal contacts to recommend
us. We have used this procedure right from the beginning of our stay. Thus the Danish
professor Mr. Wangel from Denmark, who has formerly been working at the University
Sains Malaysia, has helped us creating the first important contacts, here among contacts to
one lector and one professor working with the manufacturing industry of Penang.
35
The methods of interviewing have varied depending on the purpose and the respondent. The
most common interview method that we used, was a partly structured, partly semi-structured
interview. The first part of the interview was always structured and provided us with
information such as the production of a firm, the state structure or other "fact data". The
semi-structured part was used in order to obtain more qualitative information from the
respondent, such as the relations between a company and the authorities, the relations in
between the different bodies of the government and the respondents environmental
consciousness.
Throughout all the interviews we took notes and depending on the situation we also taped
the interview. In the situation where we considered that taping the interview would hinder
the respondent in talking freely we did not tape the interview. We also noted psychological
observations of the respondent to use when we consider the validity of the interviews. When
taping an interview we always pointed out that we would turn off the tape-recorder if the
respondent considered any information as too sensitive to be taped. This happened a few
times. All in all half of the interviews are taped.
During our stay in Malaysia we have conducted nineteen interviews.
• Five of the interviews where with five manufacturing companies. Primary these
interviews included questions and answers about the general situation of the company,
the production and its environmental impact, the extern relation of the company and the
environmental consciousness of the company. The respondent were always the
production-manager or a person in a similar position. The interviews where partly
structured and partly semi-structured.
• We have interview 5 different from our case company. The interviews covered general
questions about the company and its productions. Question on the extern relation of the
company and questions about the environmental consciousness of the respondent.
• Two interviews with central persons in two industry organisations. One having
multinational enterprises as members and one covering all types of members within the
manufacturing industry nation-wide.
• We made a few interviews with persons from Non Governmental Organisations dealing
with environmental issues, some of them related to the industry.
• Two interviews where made with persons working for the Department of Environment
(DOE), regional office in Penang. We interviewed at two levels. One of the interviews
was with the Head of the Enforcement Office and the other was with one of the
enforcement officers, the one who is controlling Eng Teknologi Holdings.
• Moreover we made three interviews with persons from the state authorities dealing with
different aspects of industrial development and planning. One interview was with the
Public manager of Penang Development Corporation (PDC), a half private, half state
organisation established to carry out development plans for Penang. The second
interview was with the environmental manager of PDC and the third interview was with
36
the a person from a governmental body working with the development of the small and
medium industry.
• Lastly we did an interview with the project leader on a Danish project working with
capacity building within the Penang State Authorities.
In addition to the above mentioned interviews we have had a number of conversations and
briefings with different persons, mostly in Malaysia, with NGOs, researchers or other people
with knowledge related to our problem, but also in Denmark with researchers who work
with industrial or environmental issues in Malaysia.
During many of our interviews we also presented some of the ideas we worked with to get
more opinions on these ideas and sort of evaluate them together with the parties involved.
Throughout the interviews the respondents were aware of the main objects of our project
and our aim with the specific interview. When questioned this pre-knowledge could have
influenced on the answers - in example when the respondents from he different companies
where questioned about the environmental issues. When quoting from the interviews we
have been critical to the statements and where necessary we relate the quotation to the
position of the respondent and to our knowledge about the context of the respondent. When
using fact information from the interviews we have as far as possible double-checked the
information or assessed the validity of it.
Some of our references appear as "source confidential". We have found ourselves compelled
to change the original source after our examination as the quotation may be sensitive.
However, by the assessment of the report the original sources were found valid by the
examiners and the result of the examination was more than satisfactory.
The interview references can be found in the bibliography under "Interviews". Written
summaries of the interviews and the tapes from taped interviews can be required of the
authors. As an example of the interview guides we have used, the interview guide used for
interviewing respondents on the 5 different companies can be found in appendix 3.
1.6. Masterplan
Chapter 1
The first chapter introduces the problem and the relevance of the problem. From our main
problem we derive three sub-question which focus the analyses of the project. Subsequently
we elucidate how we use the concept "sustainability" and outline criteria for a sustainable
industrial development in order to make the concept usable in practice. We explain our main
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theoretical approaches to the problem, which is followed up by an outlining of the concrete
analyses of the project. Included in this part is an explanation of the methods used to collect
information to the project. The chapter is closed with this masterplan.
Chapter 2. The Political and Industrial Development of Malaysia
The chapter is written with the aim of providing an understanding of the Malaysian context
of the industry in Penang. We intend to focus on the historical, political and cultural factors
which has influenced on the industrial development, such as the ethnical situation, the
dominating political conditions and important historical occurrences. Moreover the main
industrial strategies which have had an impact on the development of the manufacturing
industry in Penang are presented through an outlining of the industrial development in
Malaysia from the independence up till today.
Chapter 3. The Industrialisation of Penang
In the main part of the chapter we outlines the industrial development in Penang and the
structure of the industry today. As a part of the industrial development we will describe the
electronic industry in Penang and its significance for the development of Penang.
Throughout the chapter we will present important stakeholders.
As a part of the chapter we will go through our case. The case company is presented through
an outlining of its history, the ownership and the main structure of the company. We
describe the production of the company and go through its extern relations, such as the
business network in order to discuss the development and the changes of the production.
In the ending of the chapter we sum up and identify some of the main processes - in a social
perspective - which have contributed, or still contribute to an unsustainable development of
the industry.
Chapter 4. Environmental Impacts and Measures
The chapter is started with some overall reflections on development and environment in
Malaysia and Penang. Hereafter we will outline and comment on the environmental
regulation; the most important environmental legislation related to the industry, the
implementation and the enforcement of the legislation. Included in this part we determine
how relevant stakeholders relate to environmental issues connected to the manufacturing
industry.
This is followed by a description of the environmental impacts of the manufacturing
industry and an analysis of the environmental performance of the industry.
As a part of the chapter we turn to a concrete level, our case, in order to get the perspective
of the firms on the above listed subjects. Thus, we make an analysis of the environmental
problems of the company and the level of environmental performance. We also discuss the
possibilities to lower the environmental problems of the company.
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In the ending of the chapter we sum up and identify some of the main processes - in an
environmental perspective - contributing to a unsustainable development of the industry.
Chapter 5. Discussion
As we have already identified processes contributing to a unsustainable development of the
manufacturing industry, we will concentrate our discussion about how it is possible to
change these unsustainable processes.
The chapter aims at discussing different aspects related to the problem. We will identify
areas of solutions and discuss possible changes that can support an industrial development
in Penang in such way that the manufacturing industry become less unsustainable. Included
is also a definition of the stakeholders that can initiate such changes, with a focus on the
authorities.
Chapter 6. Conclusions
This part will give short and summarising answers to our problem of how it is possible to
create an industrial development in Penang in such way that the manufacturing industry
becomes less unsustainable.
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Chapter 2. The Political and Industrial development of Malaysia
In the following we will outline the historical, political and cultural context of the industrial
development in Malaysia.
We start by going through the special ethnic political situation and describe the character of
the state. After this we will historically go through the industrial strategies of Malaysia put
forward since independence and the subsequent development of the manufacturing industry.
2.1. The Political System
2.1.1. The British Heritage
Despite the considerable economical, social and also political change that have taken place
in Malaysia since the Independence, the development Malaysia has gone through and the
situation Malaysia faces today is greatly influenced by the heritage from colonial times.
Under the British ruling the federal democratic state, later taken over by Malaysia, was
shaped.
Today the Federation of Malaysia consists of 13 states12. Each state has a state government
except the capital of Malaysia, Kuala Lumpur, that has the status as federal territory. The
state governments can make laws for the respective state, as well as they have jurisdiction
over land, forest and waters within the state borders. Thereby the states are in control of all
natural resources in the state. However the federal government is empowered to enact
legislation to provide for uniformity of laws and policies in the federation. Hence, the
federal government has the ability to require land for development and for national interest
projects. Moreover, the federal government has been able to influence the activities of the
states through its spendings and its control over the states' borrowings (Meyanathan and
Salleh, 1993; 35). All taxes, except for taxes on land, are controlled and distributed on
federal level. The federal government therefore has a great deal of control of the states
budgets, especially in states that only have few natural resources as a safe income.
Under the British ruling the foundation was also set for a multiethnic society of Malaysia. In
the nineteenth and the twentieth centuries there was a significant inflow of immigrants from
China. The Chinese emigrants contributed to the growing trade sector and the development
of tin mines. Also a great number of workers were imported from India, many of them
12
 In 1957 the Malaysian Federation, including all states in Peninsular Malaysia, gained independence from
more than a century of British control. Six years later the two states Sabah and Sarawak on North Borneo were
included, and only a few years later Singapore left the Federation.
40
ending up in the plantations, and by independence in 1957 the originally Malay population
did only make up half of the population in Malaysia (Meyanathan and Salleh, 1993; 3). By
independence Malaysia inherited from the years of British ruling a social order of distinct
ethnic niches, identified by occupation and status13. The small elite of the Malays were
among the bureaucrats and politicians and the 'common man' mainly worked in the field.
The Chinese were mainly businessmen and shopkeepers or worked in the mines, and the
Indians were professionals and shopkeepers or worked in the rubber plantations (Bowie and
Unger, 1997; 69). Consequently the dissimilarities between the ethnic groups where
considerable. The majority of the Malay population lived in rural areas contrary to the
Chinese population, and the Malay population was also by far the poorest part of the three
ethnic groups.
13
 As a basic difference the various nationalities in Malaysia have different religious convictions, which is also
one of the reasons for why there has only been little intermarriage between the ethnic groups. The Malay
population is mainly Muslim, within the Chinese population Kung-Fu and Buddhism are the main religions
and except for a minor group of Muslim Indians the Indians are Hindus.
By independence the Malays were handed over the administrative control, and since then it
has mainly been the Malays having control over military, police and services14. The Chinese
have, together with Europeans, generally been in control of trade and finance and with the
fledging industry on their hands. As a consequence of the division of control the educational
level of the Chinese has been much higher that the Malays, with the Indians in-between.
Also the poorest part of the Malaysian population has mainly been made up by the Malays
and a part of the Indians, whereas the Chinese generally have been better off.
2.1.2. The Ethnic Political System
The dominating political parties in Malaysia have always been strongly associated with one
of the three ethnic groups, and subsequently class identity and class consciousness have only
been of minor priority to the citizens of Malaysia when voting. Nevertheless the ethnic
identification and the ethic conflicts take place in a socio-economic environment and among
other things have their roots in the unequal distribution of economic opportunities between
the ethnic groups before and after independence (Crouch, 1994: 24). According to Jesudason
(1996; 132) the years after the independence, where privileges to the population were
provided along ethnic lines, spawned ethnic organisations and identities rather than class
organisations and class consciousness15.
Since the independence the government has been ruled by a coalition of ethnic parties16.
However due to the domination of ethnic Malays in the population the ethnic Malay party
the United Malays National Organisation (UMNO) has the dominating role in the
government. A situation which was fortified by the historical 'compromise', where the
14
 The main reason for this were the Malay Sultans each controlling a region in Peninsular Malaysia and
headed by a Malay king. To keep peace in Malaysia the British made sure that the Sultans and thereby the
Malays were given some authority during the British ruling. And with the independence the Malays kept the
administrative control. This was probably to some extend due to the interests of the British that the Malays
kept the administrative control.
15
 The franchise after the independence was made easily available to all eligible citizens, regardless of class,
education, and gender. However the contention of privileges was along ethnic lines with the Malay population
receiving franchise almost automatically, where it was more restricted for the non-Malays. In fact other ethnic
groups than the Malays were only granted citizenship after the independence. The special privileges of the
Malays were constituted in a law, to make it possible to change the law later on, as the privileges were seen
only as temporary ones. However, the law was later changed due to racial riots in 1969, in such way that it is
no longer possible to change the arrangements concerning citizenship, national language and sovereignty of
the royalty through ordinary legislation. Also the subjects are not to be discussed or criticised in public
(Wangel, 1997; 108).
16
 Until 1971 the coalition was named the Alliance and consisted of the UMNO representing the ethnic
Malays, the Malaysian Chinese Association (MCA) representing the ethnic Chinese and the Malaysian Indian
Congress (MIC) representing the ethnic Indians. In 1971 the Alliance was replaced by the Barisan Nasional
(BN) comprising the same parties with two more parties added to the coalition, namely the ethnic Chinese
party, Gerakan, and the Malay Islamic party, Pan-Malaysian Islamic Party (PMIP or PAS).
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UMNO party was given the administrative control and the Chinese political party kept the
control over the industry and commerce portfolios (Meyanathan and Salleh, 1993; 4). As a
consequence of UMNO's dominance in the government policies put forward have been
largely in favour of the Malay population.
In May 1969 several years of indignation from the Malay population about the economic
inequalities led to racial riots in Kuala Lumpur. The economic growth in the 1950s and
1960s had not rectified the uneven distribution of wealth among different groups in
Malaysia and the result was clashes between different ethnic groups.
As a consequence of the racial riots the New Economic Policies (NEP) was officially
launched in 1971 with the objectives of eradicating poverty and to restructure society to
redress economic imbalances between ethnic groups. In particular the NEP was designed to
improve the economic status of the ethnic Malays, or Bumiputeras17 but also to stimulate
growth (Rasiah, 1998; 13).
One specific target of NEP was to change the ownership of industrial and commercial
activities - 30% were to be owned and controlled by the Bumiputeras within 20 years - and
to change the ethnic employment patterns. The employment at all levels and in all sectors
were to reflect the ethnic composition of the population. The NEP also allowed for a
considerable increase in state intervention to achieve this goal (Meyanathan and Salleh,
1993; 5).
In some ways the NEP policy has succeeded. Extreme poverty has almost disappeared
(Meyanathan and Salleh, 1993; 39), the Malays have gained a larger share of the industry
ownership and all in all the Malay population has increased its share of income. However,
there is still a considerable difference between ethnic groups in income and still about 9% of
the population live in poverty18. Thus, the ethnic Chinese have an average income per
household which is 2/3 more than the ethnic Malays, with the ethnic Indians in between
(Seventh Malaysian Plan, 1996-2000). Not surprisingly, as the Chinese still hold the
majority of the higher paid jobs, that are usually within the private sector. Moreover, the
ethnic Malays lack behind the two other groups in terms of education. Despite the majority
of ethnic Malays they only make up roughly 1/3 of all registered professionals. However, in
the past years the ethnic Malays have gradually increased their share (Seventh Malaysian
Plan, 1996-2000).
Despite the positive effects of the NEP it has also enhanced other problems. According to
Wangel (1997; 129)
17
 The Bumiputeras, meaning the indigenous people of Malaysia, are ethnic Malays and the aboriginal people
of Malaysia.
;
 According to FN, still 30 % of the population live in poverty, cf. box 2.1.
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The process of modernization, which the NEP has accelerated, has further
intensified ethnic group formation ".
Within the past ten years some of the NEP conditions have been relaxed in practice, and the
NEP itself has been replaced by the New Development Policy. But still
"..the principle of ethnic preference is maintained because continued growth and
undivided political support from the Malay population are equally important [for
the UMNO-dominated government]. (Wangel, 1997; 131)
Thus to help the UMNO keep holding the political power growth is considered important for
the government. However, growth is also considered to be crucial in order to raise the living
conditions of all ethnic groups and thereby avoid another 'racial riots of 1969' in order to
(Wangel, 1997; 129). The present situation in Indonesia - where the economic crisis has
hidden harder than in Malaysia - of social unrest and tensions between ethnic groups
underpin this statement. Also the NEP is considered as a main factor that has managed to
keep down ethnic confrontations in the society. This together with the with the political
stability in have been, and still are, two important factors for the attractiveness of Malaysia
to investment in (Narayanan and Rasiah, 1989; 2). Hence, the impressive economic
development of Malaysia, based on the considerable economic growth Malaysia has
experienced, can partly be attributed to the NEP and partly, as Meynathan and Salleh (1993;
36-38) put it, a strong state.
As a consequence of the NEP objectives the amount of Malays in the federal and state
administration was expanded to create jobs for the Malays. This result in a considerable
growth in the administration in the 1970s and the beginning of the 1980s (Wangel, 1997;
112, referring to Evers, 1987; 666). However, the one-sided focus on getting the Malays into
the administration had the consequence that many of the newly employed where not
adequately educated and the administration became quite ineffective. Nevertheless, in the
1980s Malaysia suffered under an economic crisis due to the international economic
downturn. As a result it was decided to increase the effectiveness of the federal and state
administration. Thus, with the objective of making the administration more effective, there
has since the late 1980s been a trend of cutting down public services and to privatise
previous functions carried out by the federal and state administration. This trend has been
intensified by the current Asian crisis and the following economic downturn in Malaysia
(EIU, 1998).
2.1.3. The Authoritarian State
Simultaneously with the growth and development of the Malaysian society there has been a
development of a more authoritarian political system and democratic norms and practices
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has gradually been passed away (Crouch, 1994; 14, and Jesudason, 1996; 128). Different
observers have argued that in order to implement unpopular politics needed for the process
of industrialising the country, it has been necessary for Malaysia to develop a strong state
(Crouch, 1994; 14). Likewise, the economic crisis in the 1980s and the exposure of
pervasive corruption among politicians resulted in a decreasing public confidence in the
government, and subsequently the credibility of the state began to erode. Together with the
complex ethnic situation in Malaysia and the above described factors, the eroding credibility
can be seen as important factors for the development of an authoritarian state (Wangel,
1997; 121).
As part of the authoritarian development the state has increased its control with the
Malaysian society, and the space of action for opposition parties and civil society groups has
gradually been minimised. One way of empowering these groups has been by the use of
coercive procedures19, which among other things has been done by the imprisonment of
party leaders from the opposition, journalists and leaders from non-governmental
organisations (NGOs), including environmental NGOs. One of the main instruments to keep
control of believed possible threats to the hegemonic control and to social order has been the
controversial Internal Security Act, which was passed as one of the governments reactions to
the riots of 1969. Under this act it is possible to keep people regarded as "threats"
imprisoned for years without any proceedings. The consequences are that the country is left
with only few and small civil society groups and a press which is almost totally controlled
by the government (Jesudason, 1996; 49-55 ,Wangel, 1997; 137). Muzzafar (1989; 180-187)
talks about the 'muzzled' media. Hence there is almost no critic of the government, thus
almost no opinions which differ notably from the government's opinions reach the
Malaysian citizens through the press.
Another way of taking the sting out of the opposition parties has been to adopt the politics
persuaded by the opposition parties. This has lead to a Malaysian state which combines a
variety of ideological orientations and political practices in the management of society. Thus
Jesudason (1996; 131) describes the Malaysian state as syncretic, because it
"operates at a multi-dimensional level, mixing coercive elements with electoral and
democratic procedures; it propagates religion in society as it pursues secular
economic goals; it engages in ethnic mobilisation while inculcating national
feeling; and it pursues a combination of practices ranging from liberal capitalism,
state economic intervention, to rentier arrangements ".
But whatever the variety in policies and management of ethnic or religious identities put
forward by the state, it has always been careful not to hamper the development of a capitalist
economy.
1
 Though not by physical violence.
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From a western point of view, a growing middle class has often been seen as a threat to an
authoritarian state and as a pressure for more democratic procedures. However, this has not
been the case in Malaysia, and in fact the developing of a Malaysian middle class and the
massive changes in the social structure in the last 30 years, have not led to more competition
in the political arena. According to Jesudason (1996; 146-147) the broader middle class has
primarily been career-oriented and occupied with being consumers. In Jesudason's words
"Liberal impulses have been channelled into Adam Smith 'sfree market, where
people find individual realisation as sovereign consumers rather than as Mill's
politically sovereign citizens " (Jesudason, 1996; 147).
This can be interpret as the Malaysian population is generally more concerned with a growth
in the economy to finance their consumption than with the political strategies set out to
obtain this growth.
2.2. Industrial Strategies and the Development of Industry in Malaysia
In the following we will concentrate on the industrial strategies put forward by the federal
authorities and other of the underlying reasons of the development of the manufacturing
industry in Malaysia and hereby also in Penang.
2.2.1. The Import Substituted Industrialisation
By independence there was no industrialisation of any significance in Malaysia. The
economy was largely based on tin mining and rubber production.
Immediately after the independence the government adopted an import substituting policy20,
by which the government sought to encourage foreign investors to set up productions in
Malaysia. The aims of the import substituting policy was to broaden the industrial base and
to provide jobs for urban workers and rural migrants. New factories were subsidised through
tax holidays and the domestic market was protected through import duties and quotas
(Edwards and Jomo, 1993; 19, and Crouch, 1994; 20). More generally the import
substituting policy was a way to build up a domestic manufacturing industry and to save
currency on foreign goods.
20
 In developing countries a import substituting industrialization has often been used to initiate an
industrialization of the country. The strategy is to create a domestic industry to serve the domestic marked by
protecting the industry form outside competition. This is done by state intervention and often it necessity a
reliance on foreign capital and technology. The strategy is often referred to as the Import Substituting
Industrialization (ISI).
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Despite promoting the import substituting policy the interference of the government in
industrial affairs was rather limited, and broadly outlined a laissez-faire policy of the
industry was pursuit. The UMNO-dominated government mainly focused on the
development of a social and physical infrastructure and on the promotion of rural
development and thereby on the poor living conditions of the ethnic Malays (Meyanathan
and Salleh, 1993; 4).
In the years after independence and as a result of the import substituting policies pursuit
there was a growth in the net output of the manufacturing industry. During the 1960s the net
output percentage of the manufacturing industry grew from 9% to 13% of total GDP
(Edwards and Jomo, 1993; 19).
However, several problems arose as a consequence of the import substituting strategy. One
of the problems was that the manufacturing industries established were solely assembling
and packaging imported goods and thus in defiance of the import substituting strategy there
were still considerable expenses on import. Also as a result of the import substituting policy
prices on consumer products within Malaysia was high (generally above world prices), and
the industry was to a great extend foreign owned. This constituted a problem of too high
profits for the industry at the expense of domestic consumers, profits that to a great extend
"leaked" out of the country because of a small economical spin-off from the foreign owned
companies. Another consequence of the import substituting strategy was a lack of exports.
Exported manufactures did only account for 4% of all export (Edwards and Jomo, 1993; 19-
22). By the late 1960s difficulties in finding opportunities for expansions within the
domestic market arose (Crouch, 1994; 20). A situation which is well known from other
developing countries purchasing an import substituting strategy.
As a reaction to the above mentioned problems the political strategies changed and a new
industrial phase - the Export Oriented Industrialisation (EOI) - started. Despite the problems
of the import substituting strategy it had laid down the foundation for the new industrial
phase21.
2.2.2. The Export Oriented Industrialisation
In 1968 the Investment Incentives Act was launched to encourage exports by explicit
incentives to manufactured exports22. Two years later this was followed up by the
21
 Typically a Export Oriented Strategy is following a period of Imports Substituting Industrialization in
developing countries. It is done in order to develop the industry further, since the possibilities for expansion
within the imports substituting strategy is limited to the demands of the domestic market. The strategy is
normally carried out by relying strongly on foreign investments to get gain capital and technology.
22
 To attract and support these an export oriented industry the Federal Industrial Development Authority
(FIDA) was established in 1965.
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introduction of legislation provided for the establishment of special export processing zones
(Crouch, 1994; 20).
The tools to attain an EOI were fiscal incentives such as possibilities of getting tax
exemptions and deductions from corporate income. Especially the establishment of Free
Trade Zones (FTZs) were to have a central role in the effort of attracting foreign companies,
cf. box 2.2. below.
The EOI in Malaysia has been closely connected with the NEP, which gave impetus for a
more active and direct state role in resource allocation, production and trade. Moreover the
NEP also supported the new export oriented strategies of the government by its commitment
to modernise Malaysia's open capitalist economy (Meyanathan and Salleh, 1993; 5, and
Edwards and Jomo, 1993; 25).
To reach the ownership goal of the NEP the government bought out and restructured the
equity of the foreign held companies (Meyanathan and Salleh, 1993; 5). However,
especially in the primary production. This increased the local ownership, and included in
this the state ownership, of productive assets (Edwards and Jomo, 1993; 25).
The export oriented strategy of Malaysia has been closely linked to foreign direct
investments and the establishment of foreign owned Multi-National Companies (MNCs).
The high reliance on MNCs was a strategy to gain investments and access to technology.
But moreover the high reliance on foreign investments can be understood in the light of the
racial riot in 1969 and the subsequent NEP. The vast majority of the domestic industry was
owned by the ethnic Chinese. Viewed in the light of the ethnic structure and the potential
racial tensions the government could therefore not concentrate on supporting an extension of
the domestic industry. Instead it had to rely on foreign investments and firms.
In a broad view the EOI and the reliance on foreign investments in the 1970s has been
consistence with the emerging new international division of labour. On a global level MNCs
relocated various productions to secure locations offering reduced wages and other
production costs. This was especially the case of the electronic industry in the US that faced
pressures of increasing labour costs and competition from Japan and Western Europe
(Narayanan & Rasiah, 1989; 2). Today the industrial structure of Malaysia reflects these
initial conditions by a dominating electronic sector.
As a consequence of these industrial strategies the allocation of MNCs in Malaysia and the
development of the export processing industries, especially within the labour-intensive
industries such as textiles and electronics, was rapid. It has been stated that
"The importance ofEPZs [Export Processing Zones; included in these are the
FTZs] in Malaysia ....is unique among the developing countries establishing these
zones. Nowhere else is their role as significant, either in absolute terms or as a
proportion of overall manufacturing activity (Edwards & Jomo, 1993; 25, referring
toWarr, 1987; 30).
As a consequence of the EOI strategies in particular foreign, but also domestic, investments
increased dramatically and the output of the manufacturing industry grew from 13% of GDP
in 1970 to above 20% in 1980 (Crouch, 1994; 20).
It is clear that the MNCs where looking for a cheap and an abundant labour force when
allocating their production in Malaysia. However, this does not explain why the MNCs
primarily chose Malaysia instead of other countries in the region, as Malaysia compared to
some of these countries did not have the cheapest labour force, nor the biggest pool of
labour (Narayanan & Rasiah, 1989; 3). Clearly other factors where at work, and the large
supply of English educated labour must have been an important factor for the MNCs'
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decision to relocate their production in Malaysia. Also the relative stabile political
environment and a well developed infra-structure have been crucial in contributing to a
favourable investment environment for the MNCs. Yet, another considerable factor has
maybe been a state, which "bent over backwards to create favourable conditions for the
foreign industry" (Narayanan & Rasiah, 1989; 2).
However, this curry favour with the MNCs, has had the consequence, as seen from other
countries in competition for foreign investments, that some of the formerly maintained laws
have been reduced or even cancelled. As an example labour laws in Malaysia were amended
to "use and control labour more effectively in the new, mainly labour-intensive export-
oriented industries " (Edwards and Jomo, 1993; 25). This was done by strictly restricting the
workers right to strike, by limiting trade unions activities and rights and by even banning
unions in the most important export-oriented industry - the electronics. Not before 1989
where unions again allowed in the electronic sector and only as in house unions (Rasiah,
forthcoming; 3). The labour wages were attempted kept low, there were no minimum wages
and the workers were subjected to high discipline (Crouch, 1994; 21 and Edwards and
Jomo, 1993; 25). Wangel (1997; 155) sums up by concluding that
"the structuring of power relations between employers and workers stems from the
government's objective of checking wage-setting as a key factor in the competition
for foreign direct investments ".
In 1975 the Industrial Co-ordination Act was introduced aiming at controlling the
industrialisation and enforcing the NEP objects. The Act imposed NEP conditions on equity
and employment for manufacturing enterprises with 25 employees or more and with a paid
up capital greater than M$ 250.00023. However export-oriented firms where generally
exempted from such conditions (Rajah, 1998; 13). The Industrial Co-ordination Act was
naturally seen as a threat to the Chinese owned industry and the Associated Chinese
Chamber of Commerce and Industry called the Industrial Co-ordination Act "..a sword
hanging over the private sector" (Meyanathan and Salleh, 1993; 10). Also in Penang with a
population of over 60 % Chinese the NEP and the Act was seen as a major brake to its
progress (Rasiah, 1998; 14). The Act created a strong local reaction in terms of decreasing
private domestic investments which presumably had an effect on foreign direct investments.
The foreign direct investments more than halved from 1974 to 1979 (Meyanathan and
23
 As a reaction to the recession in the 1980s government policy became more liberal to promote the private
sector and in 1986 the Promotions of Investments Act (PIA) replaced the Investment Incentives Act of 1968.
The PIA included as something new small and medium scale industries (SMIs) and generally it provided a
wider range of incentives for investments in manufacturing, agriculture and tourism. The criteria for when a
company had to apply for a manufacturing license changed to 75 or more employees and a paid up capital of
M$ 2.5 million (Meyanathan and Salleh, 1993; 10).
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Salleh, 1993; 10). But as a matter of fact Chinese ownership generally did not decrease, but
rather increased in proportion of the general "size of the pie".
2.2.3. The Industrial Development in the 1980s and the 1990s
In the early 1980s the Malaysian Government launched the last of three subsequent
industrialisation programmes; the promotion of heavy industry. The programme was
modelled upon experiences from heavy industrialisation in 1970s in South Korea and was an
attempt to reduce the Malaysian dependency on overseas markets. It is seen as a part of the
"Look East" strategy that the Government took up in the very begin of the 1980s under the
leadership of the new Prime Minister Datuk Seri Dr Mahathir Mohamad24 (Crouch, 1994;
22, and Edwards and Jomo, 1993; 28). Unfortunately for Malaysia the promotion of heavy
industry coincided with the beginning international recession that hit world trade in the early
1980s. The established heavy industries in Malaysia soon had problems with competing on
world prices and many of the projects needed heavy protection to continue their production
(Jomo, 1993; 29). Consequently the government has to obtain large overseas loan and
Malaysia was got into considerable dept for the first time since independence (Crouch,
1994; 22, and Fold and Wangel, 1997; 4).
The current economic has hidden Malaysia hard however not as hard as Malaysia's
neighbour countries. The above mention dept of the Malaysian state as well as an immense
expenditure on large 'development' projects has contributed to a worsening of the crisis in
Malaysia (EIU, 1998). The crises has caused a depreciation in the Malaysian ringit and as a
consequence populations ability to buy foreign goods has drastic declined and most larger
construction projects has been suspended.
In particular the part of the industry, selling on the domestic marked and relying on import
of raw materials and capital goods, has been hidden hard by the crisis (EIU, 1998). Also
firms with heavy loans feels the crisis. The large part of the industry which rely on export -
which make up the majority of the industry in Penang - do not face the same problems. In
contrary some companies are even facing a situation where reduced prices for labour lower
the costs of production.
24
 Datuk Seri Dr Mahathir Mohamad became Prime Minister in Malaysia in 1981.
51
Chapter 3. The Industrialisation of Penang
In the following we will outline the development of the manufacturing industry in Penang.
The aim of the chapter is to identify processes that have lead to an unsustainable
development of the manufacturing industry and to provide the knowledge necessary to draw
out suggestions for changes in the regulation of the industry such that a less unsustainable
development can be initiated. The chapter focuses on the social and economic sides of
sustainability and thereby also acts as a fundament for the further analyses dealing with the
environmental sides of sustainability.
The chapter begins with a description of Penang's geography and history. Hereafter the
specific development of the manufacturing industry in Penang and the structure of the
industry is outlined. In the passage we describe the underlying factors of the industrial
development and present the stakeholders, which have been important for the industrial
development, at the same time as we will dig deeper into some of the structural problems of
the industry.
Subsequently we will go deeper into the conditions of the electronic industry since the
electronic industry is by far the most important manufacturing industry in Penang and thus
the overall conditions of the manufacturing industry is to a large extend depending on the
electronic industry.
After the analysis of the electronic industry we go through the first part of our case analysis.
In the end of the chapter we sum up the main findings presented in the chapter by pointing
to processes that we have identified as leading to a unsustainable development of the
manufacturing industry.
3.1. Penang and the Industrial Development
Compared with the other states of Malaysia Penang differ in more than one way. Thus
Penang is the only state in Malaysia which is dominated by ethnic Chinese, it is one of the
most developed states in Malaysia and it is also one of the smallest state in Malaysia.
3.1.1. The Geography of Penang
Penang is situated on the west coast in the northern part of the Malaysian Peninsular and is
made up of two physical entities - the Penang Island with an area of 293 sq. km. and a stripe
of the main land opposite Penang Island, Province Wellesley, with an area of 738 sq. km.
(See figure 3.1 for a map of Penang) (PDC, 1997a).
The Penang Island is for a great part made up by high hills mainly covered with forest.
These hills form the centre of the island and are surrounded by a relatively narrow stripe of
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lower-levelled flat areas forming the coastline. The lower-levelled areas are all in use, either
for agriculture (mainly the East-coast) or build-up with houses for habitation, buildings for
other purpose, industry and infrastructure facilities (mainly the west-coast). Today Penang
Island therefore faces a critical space-problem and it have been necessary to reclaim land
from the sea to provide more land for industry or other purposes. As a consequence of the
reclamation Penang island has grown about 10 sq. km in the last 10 years (Malaysian
yearbook, 1988; 675 and PDC, 1997a).
In contrast to the Island the Province Wellesley consists of flat lowland and despite a
considerable growth and expected further growth, in build up areas, housing and industry,
the Province Wellesley does not face as critical space-problems as Penang Island. Meaning
that there are still areas used for agriculture or plantation that can be 'developed'.
As written before the majority of citizens in Penang are ethnic Chinese. Consequently it is a
Chinese dominated party, Gerakan, that is the leading party in the state government, and as
the only state in Malaysia the prime minister post in Penang is held by a ethnic Chinese.
Despite the Chinese dominance the state is still ruled by the same coalition as rules at the
federal level as the Gerakan has been a member of this coalition since 1971. However,
historically there has been political divergent attitudes between the Penang government and
the federal government, and it is generally known that the relationship between the two
bodies is sensible, though with no open confrontations.
3.1.2. The Industrialisation of Penang
In the past Penang was a major trade centre. Penang had status as a free port and was
together with Hong Kong and Singapore, although smaller than these two, one of the
leading Entrepot Ports in East Asia. However, in this century Penang's status gradually
declined, and in the mid-1960s, after the independence of Malaysia and by the formation of
Singapore as an independent republic, the centre of economic development shifted to
Kelang Valley, where Kuala Lumpur, the capital of Malaysia, is situated. At that time
Penang was beginning to face severe economic problems and high unemployment rates.
When Penang lost its free port status in the end of the 1960s the economic crisis worsened
and there was a smouldering social unrest. Presumably the relative neglect of Penang's
problems by the Malay-dominated federal government, was a consequence of the dominance
of ethnic Chinese in the Penang economy (Fold and Wangel, 1997; 2). The unemployment
rate was at that time almost 15 % with the average Malaysian unemployment only half the
size, and the youths started to leave Penang in search for better opportunities (PDC,1989; 8).
Thus, in contrary to the rest of Malaysia, Penang did not experience a bettering of the
economic conditions in the years of import substitution. In contrary to the import
substituting policy the export oriented policies after the very beginning of the 1970s had a
major effect on the industrialisation of Penang. Today Penang is one of the states, if not the
state, in Malaysia where the effect of the EOI and the amount of foreign investments have
been most notable, and thus the present industrial structure bear markedly sign of this
development.
Facing the crisis the Penang state government in 1969 appointed an American-based
economic consultancy to evaluate the resources of Penang and to draft a development
programme for the state. Owing to the lack of primary resources, the stock of available
resources, including the large amount of manpower resources, manufacturing and general
services were identified as the development possibilities for Penang (PDC, 1989; 10).
Especially the electrical and electronic industry were seen as ,attractive because of the
potentials and the labour-intensive character of the industry (PDC, 1989; 17).
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On the background of the federal export oriented strategies, the deplorable socio-economic
situation and the newly drafted consultancy report the state government started to promote
foreign investments in labour-intensive manufacturing. The same year, 1969, the Penang
Development Corporation (PDC) was formed to spur growth in Penang and spearhead the
industrial development in line with the newly drafted Penang Masterplan. Besides this the
aims of the PDC was to improve the state infrastructure and the income and living
conditions of the average citizen in Penang (see box 3.2. above for further details) (PDC,
1989; 11, and Fold & Wangel, 1997; 2).
Since the establishment PDC has had having major importance on the development of
Penang and especially PDC has been decisive in the endeavour of attracting MNCs. Thus
PDC was the first to set up a FTZ in Malaysia25 in 1972. Also the fact that Penang today
houses most FTZ firms of all the Malaysian states can be attributable to the efforts of PDC.
25
 Opposite investments projects that are approved by the federal Malaysian Industrial Development Authority
(MIDA), the planning, implementation and management of local industrial zones, including FTZs, are the
responsibility of the state authorities.
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Figure 3.1. Penang and the Industrial Estates. Source PDC, 1997c.
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In the effort of attracting foreign investments the local state government and the PDC
worked hard to stimulate export-oriented processing activities, especially assembly and
testing activities in the electrical and electronic sector. The Chief Minister of Penang even
went abroad to approach and encourage MNCs to allocate their production in Penang.
Several managing directors have declared that it gave them certain assurances which
contributed to their commitment to relocate in Penang (Rasiah, 1998; 14, and Hill, 1989;
138). Since then this has been a yearly recurring event, where the Chief Minister, the PDC
and representants from the industry go abroad to encourage foreign firms to invest in
Penang. So intense was the state's desire for the investments in Penang and the subsequent
amount of investments in Penang that terms such as "..the local state government
aggressively promoted export oriented manufacturing" (Rasiah, 1998; 14) and "aggressive
flow of foreign investments " (Teh, 1989; 96) have been used to describe the situation of the
1970s.
As it can be seen from the table below there have been a enormous growth in the
manufacturing sector from its initial state in 1970 and up till today. At the same time, and
mainly as a result of the growth in the manufacturing sector, the economy of Penang had a
boost. Viewed in the light of this economic growth and the subsequent reduction of
unemployment in Penang, the export oriented thrust and the PDC have been a success.
Hence the changes that have been going on for the last 30 years in Penang has changed
Penang into the second most developed state in Malaysia (PDC, 1997a).
Table 3.1. Penang Gross Domestic Product in Mio. US$ (1978 prices)
Year
Sector
Agriculture & Milling
Construction
Tertiary
Manufacturing
Total
1970
106
31
334
69
540
1990
85
70
1088
1243
2486
1997f
149
150
1988
2555
4841
Table 3.1 shows Penang Gross Domestic Product (GDP) in Mio. US$ (1978-prices) and the contribution of the
agriculture & milling sector, the construction sector, the tertiary sector and the manufacturing sector to the
GDP. f =forecast. Source: PDC (1997a).
The table shows that there have been high growth in both the tertiary sector as well as in the
manufacturing sector. This is also reflected in the occupational structure of Penang (in 1990)
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where about 41 % of the working force is working in manufacturing industrial sector, about
45 % in the tertiary sector and only about 8 % in the primary sector (Penang Strategic
Development Plan, 1991; 1-10). Hence, the high growth in the contribution of the
manufacturing industries to the GDP of Penang and the employment distribution make it
relevant to describe Penang as an industrialised society.
3.2. The Manufacturing Sector in Penang
The prime movers of the early manufacturing growth in Penang were the foreign
investments in the semiconductor and the consumer electronics industries, but also
investments in the textile and apparel industries contributed considerably to the economic
growth of the state. The first years it was primary US firms that established in Penang, but
later in the 1970s also Japanese and European firms where allocated in Penang. In the late
1980s there was a considerable inflow of investments in the electronic industries from
Japan, Taiwan and South Korea, due to the appreciation of the Yen and the US withdrawal
of GSP-privileges in some of these countries (Fold and Wangel, 1997; 4). Today the major
foreign investors in Penang are Japan, Taiwan and USA together holding almost half of the
paid-up capital in the industry placed in the PDC industrial parks (PDC, 1997a). The amount
of investments has not slowed down in the last years and there is still a considerable inflow
of foreign investments, many of them reinvestments, to Penang. In the years from 1987 until
1997 there has been an average investment of more than 1 billion RM26 per year (DCT,
1997).
3.2.1. The Structure of the Industry
Since the primary allocation of the US electronic firms in Penang in the early 1970s the
electronic industry has manifested its position as the dominating industry in Penang. It can
be seen from table 3.2 below that almost 50% of the work force in the manufacturing
industries listed in the table works within the electronic industry and that the electronic
industry contributes with more that half of the value-added sum of the manufacturing
industry. Adding to this that considerable parts of the sectors producing chemical, plastic,
metal products and non-electrical machinery are sub-sectors of the Electronic industry, it is
clear that the electronic industry to a high extent dominate the industry of Penang. The
dominating status of the electronic sector is also seen in the fact that the second largest
sector the textile & apparel industry employ a little more that 10 % of the working force and
generate a little less than 10 % of the total value-added.
' Exchange rate: US $1 « RM 2,5.
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Table 3.2. Principal Statistics of Manufacturing Industries, Penang
Sector
Food products, oil & fats
Textile & apparel
Wood products except
furniture
Wood-based furniture
Paper products
Chemical Products
Rubber Products
Plastic Products
Non-metallic Mineral
Products
Iron & Steel, Non-ferrous,
& Fab. Metal Products
Non-electrical Machinery
Electrical & Electronic
Motor Vehicles & Other
Transport
Scientific & Optical Eqmt.
Others
Total
No. Of
factories
139
83
24
11
59
41
31
65
14
85
59
123
22
8
60
824
Total
Employees
8,596
22,085
2,118
592
7,830
3,759
7,987
8,120
1,167
11,312
12,463
97,326
2,999
4,481
6,695
197,530
Fixed Assets
(RM'000)
428,444
677,722
42,692
3,415
478,264
983,541
275,655
314,510
88,542
1,255,054
478,827
3,866,118
145,674
155,778
129,190
9,323,426
(1997).
Value-added
(RM'000)
400,393
692,628
39,933
14,340
278,673
400,146
240,587
242,778
32,193
513,664
391,964
4,276,995
151,918
139,768
164,689
7,980,669
3.2. Number of factories and employment, fixed assets and value-added per manufacturing sector in 1994.
Source: DCT (1997).
It must be noted that data in table 3.2 only covers legal factories and that Penang also houses
many small illegal factories. Typically small Chinese family run backyard activities. Since
they are illegal there are no data on them and we do not have the possibility to estimate how
big a proportion of the industry they make up. There may be many of these illegal factories,
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but in terms of economic activity we assess that their share must be insignificant contrary to
the legal manufacturers. However, they may be important as a source of income for many
families and presumable they are also important as suppliers for local small & medium
industries (SMIs).
3.2.2. Structural Problems in the Industry of Penang
As an overall observation the one-sided reliance on foreign investments in the industrial
development in Malaysia and Penang is critical because the almost only access to
technology is through the MNCs. Moreover, the result of the strong reliance on labour-
intensive manufacturing industry is that the spin-off from the industry is very small, at least
in the first years of establishment. It creates two significant problems. First, as the
production is labour-intensive only little technology transfer27, in terms of labour upgrading,
can take place. Moreover the extent of technology transfer will basically rely on the
willingness of the MNCs to set up more technological productions in Penang. Second, the
MNCs import most of their capital goods and raw materials or buy it from other firms in the
FTZs leaving only little to be produced locally.
In the 1970 no significant amount of technology transfer occurred in the electronic industry
and if some transfer occurred it has only been in the form of training labour in the
assembling processes (Narayanan and Rasiah, 1989; 12). But in the 1980s the situation
began to change mainly due to an increased competition in the electronic industry (We will
later more thoroughly cover the changes in the electronic industry and their impacts on the
technology transfer). Thus, in a study sponsored by the United Nation Development
Programme, Guan and Narayanan (1993; 58-59) conclude that there have been a strong
evidence of technology flow from MNCs to the manufacturing sector, in general, and to the
electronic sector, in particular. However, Narayanan and Guan also point out that the bulk of
technology transfer is only within its first stage out of three stages. These stages they view
as adoption (the access to technology), rooting (the grounding of technology in the
company) and diffusion (the spread of technology in the domestic, or recipient economy). In
this light the level of technology absorbed is quite superficial. Obviously this is a problem if
there is going to develop an innovative capacity rooted in Penang and consequently if a long
termed sustainable economic development has to take place.
Two factors may be found to cause the failure of the technology to show signs of rooting
and diffusion. The unwillingness of the MNCs to fully impart their technological
knowledge, and the lack of the technical expertise in the recipient economy to assimilate the
technology being transferred. The first obstacle is difficult to change, since the willingness
27
 In relation to our problem we understand technology transfer as "the transfer of the capacity to understand,
use and develop the introduced technology" {Guan and Narayanan, 1993; 3).
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of the MNCs to transfer is largely determined by the (global) market conditions faced by the
MNCs. In contradiction it is possible to reduce the obstacles in the recipient economy,
among other things by placing more emphasis on education and upgrading of the technical
competence of the labour, as well as on Research and Development (R&D). However, as
Guan and Narayanan (1993; 60) point out, improvements in the recipient economy is not the
only important ingredient. The process of assimilating technology can not be effective
without an increase in the links between the domestic productions and the major productions
processes carried out by the MNCs.
In Malaysia there has been little emphasis on providing the initial conditions for technology
transfer and especially in the 1970s the Malaysian government has been passive and waited
for transfer to occur (Narayanan and Rasiah, 1989; 12). But also later technology transfer
has gained little attention and thus it is evident
"that while Malaysia has policies to attract foreign investment, specific policies to
influence the rate and direction of technology transfer and subsequent rooting are
sorely lacking" (Ghosh et al, 1993; 48).
3.2.3. The Development of the Local Owned Industry
Already in the 1970s it became clear that the foreign owned manufacturers in Penang did
not, apart from minor inputs, buy anything from the local industry. Consequently they only
provided a minor spin off to the local industry and only little spin-off to Penang leaving the
providing of jobs (Rasiah, forthcoming; 3) - which of course was a considerable gain in
order to secure a decrease in the unemployment rate.
The reason for the lack of local input to the MNCs was partly because the local firms were
small and did not have adequate skills, equipment and facilities to supply the MNCs, and
partly because the strategies of foreign owned companies emphasised few links domestically
(Rasiah, 1998). Thus the MNCs neither required nor enjoyed supporting capabilities to
source locally.
In the late 1970s and the beginning of the 1980s more links between MNCs and local
companies began to emerge and consequently the MNCs began to purchase raw materials
and capital goods locally (ISIS & PDC, 1991; 7-20). The reason was partly due to changes
within the industry, predominantly the electronic, and partly to the Penang state government
that started to play a more active role in promoting the indigenous28 industry. We will later
go through the changes in the electronic industry and here only outline the changes in the
role of the state.
28
 Throughout the report we use the terms indigenous industry, local industry and local owned industry. All of
the terms cover a Malaysian owned industry.
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The one-sided focus of the attraction of foreign investments in the 1970s and the lack of
spin-off had resulted in criticisms from the political and the non-governmental opposition.
Moreover, the local Chinese companies, who traditionally have been supporting the Gerakan
dominated government, felt that they where passed over. All in all it puts political pressure
on the local state leadership to secure a higher spin-off from the MNCs and to develop the
local industry. The state government reacted by strongly encouraging the formation of
consultation committees29 to assist the promotion of local business engagement in the
economy (Rasiah, 1998;15). In contrast to other parts of Malaysia this was possible because
the Chinese dominated state government in Penang, sharing the same ethno-class
background as the local industry, was not marked by the same enthusiastic implementation
of the NEP. Thereby the Penang authorities and the PDC were not hampered in promoting
the local industry to the same degree as e.g. the Malay dominated state government of the
industrialised Klang Valley30 (near Kuala Lumpur) (Narayanan, 1997; 29-30, and Rasiah,
1998; 20). Indeed in the 1980s systemic relations within intra-ethnic networks between the
industry and the state became fairly strong, and the chief minister started actively to promote
relations between local businessmen and MNCs (Rasiah, 1998; 15). In this promotion the
role of PDC has been critical, as PDC constituted the major facility for the creation of links
between the local owned companies and the MNCs. According to Rasiah (1998; 15), this
was possible, because the MNCs to a great extent relied on the PDC to co-ordinate effective
infrastructural support. To support the promotion of local sourcing PDC also provided a
yearly upgraded list of local suppliers in e.g. metal, plastics and packaging, to MNCs and
other companies looking for suppliers.
Also the physical "smallness" of Penang facilitated contact and co-ordination between the
local firms and the MNCs. Added to this was the common ethnic Chinese background of the
managers of the foreign MNCs31, the owners of the local firms and the people in the state
administration. Rasiah (forthcoming; 5) states that especially the appointment of the local
ethnic Chinese Lai Pin Yong as Intel's managing director was instrumental in the
development of local supplier networks.
In the Penang Strategic Development Plan 1991-2000 (ISIS & PDC, 1991; 7-17) published
by the Penang state government the close relationship between the State and industry is seen
as "one of Penang's strengths".
29
 Meeting where managers from the MNCs and the local companies had the opportunity to meet and discuss
possible agreement on corporation.
30
 Rasiah (1998) and Narayanan (1997) have discussed the differences in the development of indigenous
industry in Penang and Klang Valley, the two most industrialised areas in Malaysia. They both conclude that
the indigenous industry in Penang is more developed, to a high degree caused by the ethnic difference within
the local authorities. The Klang Valley authorities focused more on implementing the NEP conditions,
whereas the authorities in Penang focused on the promotion of the local owned industry.
31
 In the 1980s the MNCs, particularly the US firms, begin to use local managers - mostly ethnic Chinese -
even in high positions.
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The importance of the MNCs in developing the local industry is unmistakable. This appears
clearly when the local supporting firms is viewed in connection with the local firms who do
not share business relation with the MNCs. Generally the local firms can roughly be divided
into two categories: Sub-contractors working for the MNCs and companies producing
consumer-ended goods. The companies supplying the MNCs are mostly in the metal or
rubber/plastic sectors. These firms are usually bigger and have a better product quality than
the consumer-ended producers. Moreover they are mostly legal and situated in industrial
estates. In contrast the consumer-ended producers are often illegal (to save taxes), they are
situated on private land and there is only little control on the product quality (Int., Rizal
Fauzi B. Ahmad Ismail; 01-04-98). The differences between the local firms connected with
the MNCs and the rest of the local firms show how depended the development of the local
industry is on the MNCs.
Despite the links created in the 1980s between the MNCs and the local industry the MNCs
still only purchase little of their raw materials and capital goods in Penang. In 1989 68% of
the raw materials manufactured within the FTZ firms were imported, 20 % were bought
from other FTZ firms, leaving only 12 % to be purchased from the principal costume areas
in Malaysia. Also only 20 % of capital goods purchased in FTZ firms were bought locally in
1987 (ISIS & PDC, 1991; 7-20). However, the share of raw materials and capital goods
purchased locally by the FTZ firms has increased since the mid-1980s and the share of both
raw materials and capital goods - respectively in 1987 and 1989 - was considerable higher
than in the beginning of the 1980s (ISIS & PDC, 1991; 7-20). Unfortunately we do not have
data for the last 10 years, but the number of supporting firms have increased drastically from
45 in 1989 to 250 in 1993 (Rasiah, 1996b; 16). Subsequently it must be expected that the
share of raw materials as well as capital goods purchased locally has continued to increase.
The distribution in paid-up capital and employment between the local industry and the
foreign owned industry support this assessment as well as it elucidate the problem. In 1997
the local factories in Penang accounted for roughly one tenth of the totally paid-up capital of
about 6.000 Million RM in the PDC industrial areas. In terms of jobs the local industry
accounted for a little less than one sixth out of 190.000 jobs in the PDC industrial areas
(PDC, 1997a). Thus as a consequence of the heavy reliance on foreign investments the local
industrial base is very small compared to the foreign.
It must be noted that the above discussed data only covers investments in the industrial
parks of PDC. Since there are other industrial parks than the ones run by PDC and that not
all parts of the industry are placed in the industrial parks, the data does not give a complete
account of all investments in the manufacturing industry in Penang. Especially it is
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necessary to take into account that many local companies are situated outside the industrial
parks of PDC.
Not only is the local industry small but because of still relatively few links to the MNCs the
local firms generally participate in production activities with little innovative capacity and
the few local firms that have developed innovative capabilities are still far from the
technological frontier (Rasiah, 1996; 18).
Yet, the problem of the amount of sourcing is not only a question about links to the local
industry in Penang. It is also a more fundamental problem about the character of the
industry in Penang. Generally the most labour intensive part of the chain of production is
situated in Penang and the most value-added and knowledge intensive production is situated
at the MNCs' home-sites. Until this changes the MNCs will necessarily have to import the
most valuable capital-goods leaving only the possibility to source minor parts of the
production locally.
3.3. The Electronic Industry
Because of the dominating status of the electronic industry in Penang we will cover the
development and the conditions of this manufacturing sector more thoroughly in the
following section. Changes within the electronic industry have had great impact on
especially the growth of an indigenous supporting industry. We will therefore focus on the
factors important for the overall industrial situation in Penang and for the development of
the local owned industry.
The electronic industry in Penang has always been characterised by a domination of
semiconductor firms. In 1986 the output from the semiconductor firms constitute 80 % of
the total output from the industry. The last 20 % was constituted by consumer and industrial
electronics32 (Aziz, 1989; 123). The semiconductor industry is thereby also the dominating
industry in Penang, which has done that Penang to a great extend has depended and still
highly depend on this industry.
3.3.1. The Establishing of the Electronic Industry in Penang
A we have described before a crucial factor for the attracting of the electronic industries and
other manufacturing industries was the incentives provided for the export oriented
industries, as well as low labour costs, a stabile English educated labour force, and relatively
32
 Today the semiconductor industry presumably constitutes a smaller part of the total electronic industry due
to state strategies of making Penang less depending on this very industry.
64
political stability. However, equally important has been favourable extern factors in the
electronic sector.
In the late 1960s and the 1970s electronic firms in the US faced increasing production costs
because of increased labour wages. At the same time intense competition from European
and Japanese firms lead to falling prices and profits. According to Fold and Wangel (1997;
3-4) this was also the case for labour-intensive US-firms allocated in the East Asian NICs.
Thus, rising labour costs provided the impetus for US-firms to move their labour intensive
productions to developing countries (Rasiah, 1989; 51). Especially the processes of
component assembling in the semiconductor industry were relocated since these represent
the most labour intensive operations in the electronic industry and thus it was primary US
firms that were established in Malaysia.
In the early 1970s the relocated electronic industry in Malaysia covered assembling of
consumer products and semiconductors, however mainly the latter one. Hence, a few years
later test of the electrical product were added to the line of production (Hill, 1989; 138). The
number of firms and the amount of investments grew considerable in the 1970s and
Japanese and European firms, especially the Japanese firms began to invest in Malaysia and
Penang. Subsequently MNCs from the US or Japan accounted for more than 82 % of the
foreign equity in the electronic sector in Malaysia in 1980 (Narayanan and Rasiah, 1989; 5).
Soon Penang was housing most of the worlds biggest semiconductor and consumer
electronic firms, e.g. Intel, Hewlett Packard, Advanced Micro Devises, Motorola, Hitachi,
National Semiconductor, Robert Bosch (PDC, 1989; 18-19).
Neither the semiconductor nor the consumer electronic firms did purchase any noticeable
production input locally, despite cheap unskilled labour. The production inputs were
imported and the manufactured products were shipped back to parent firms before sold.
Consequently there was almost no technology transfer or other kinds of spin-off to Penang.
The work organisation in especially the American MNC was typified neo-Taylorism and as
a consequence the MNCs were not interested in the deepening of workers skills. Nor were
there any stimulus to use local suppliers, since these were little developed to participate in
sub-contraction relationship. Moreover, Malaysia lacked a dynamic industrial policy to
facilitate the creations and management of institutions to support industrial deepening and
widening (Rasiah, 1998; 5). The production operations encouraged simple metal fabrication
involving local firms from the late 1970s, despite that most electronic firms had their own
in-house workshop for repair work and fabrication, and only "ordinary" minor fabrication
was done by local metal tools firms (Narayanan and Rasiah, 1989; 3-4).
65
3.3.2. The Changes in the Production and the Consequences
In the beginning of the 1980s changes in the electronic industry began, due to the world
wide crisis and increased competitiveness in the electronics industry. Especially in Penang
the impacts of the crisis were severe, because of the major reliance on the electronic
industries. The consequences of the crisis were decreasing employment rates and a
significant restructuring of the production within the electronic industry which among other
things resulted in technological upgrading occurring in the electronic sector as well as in the
emerging sub-sectors (Aziz, 1989; 120, Rasiah, 1989; 54, and Guan & Narayanan, 1993;
33).
The electronic industry, especially the American semiconductor industry, responded to the
crisis by incorporating accelerating product cycles, by introducing automation technology
and flexible production systems, such as Just In Time (JIT) principles33, (Rasiah, 1989; 54)
These changes caused that the semiconductor productions changed from being mere labour-
intensive to a more capital intensive production. Among other things this led to a change in
the utilisation of labour. Thus the flexible productions involved innovative capacity with
execution to be integrated throughout the division of labour and subsequently a strong
impetus for in-house employee training (Rasiah, 1989; 5). Subsequently there was a change
in the demand for a large unskilled labour force to a less, but skilled labour force. A
Personal Manager from one of the big American semiconductor firms explained the changes
in this way:
"The earlier cheap labour strategy has been replaced by a preference for skills and
a certain type of people" (Wangel, 1997; 299).
These changes did not happen to the same extent in the Japanese firms, due to key
managerial positions controlled by Japanese employees. In contrast the American firms,
known to have a more "open" culture, had local employees in almost all managerial
positions (Rasiah, 1998; 5).
The introduction of more rapid product cycles and more flexible production systems also
had the consequence that small supporting in-house production lines, such as machinery
support divisions to modify and repair existing machines, were expanded. This made it more
inevitable to out-source parts of the production locally because of the increased transaction
costs involved with enlarging hierarchies. As a consequence of the restructuring in the
electronic industry the MNCs in Penang increasingly sourced productions to local
companies. Yet, again the same pattern was not seen in the Japanese firms (Rasiah, 1989; 5).
33
 The Japanese firms had already started to use JIT principles in the 1970s, but due to there more close
business culture this did not have a big effect on outsourcing and upgrading of labour (Rasiah, 1998; 5).
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In the recent years also minor production lines of assembling and testing have been sourced
to local sub-contractors.
The sourcing has been, and still is, undertaken in different ways. As we have described
earlier one way is by the establishment of links to already operating local firms. Another
way is that former employees of the MNCs start up new firms and undertake production for
the MNCs. In both cases the local company normally has employees that formerly have
been working in the MNCs - and many time within the same MNC as they start production
for - thus providing the new companies with detailed knowledge of the process and product
associated with the MNCs (Teh, 1989; 97). Some MNCs have even encouraged some of
their employees to set up their own production. E.g. the local company Unico was founded
in 1992 as a subcontractor to Intel (later also sub-contracting for Motorola). Unico is
undertaking assembling and testing of electronic products and today employ 1500 workers.
According to our interview with the production manager in Unico, Mr. Osman, 50 % of the
managers in Unico have formerly been working in Intel. In Mr. Osman's words "Intel is a
good training ground" (Int., Osman, 23-01-98). The foundation of Unico is an example of a
situation where all the previously described phases of technology transfer, namely
technology adoption, rooting and diffusion has happened.
In spite of the significant importance of the changes in the electronic industry for the
increasing tendency to out-source production, the increased outsourcing is not only to be
understood as a consequence of changes within the electronic industry. Narayanan (1997)
and Rasiah (1998) have shown that there is considerable differences in the amount of
sourcing from electronic firms in Penang and Klang Valley, and consequently in the
development of local companies. Both writers point to the ethnic differences and the role of
the active states as the decisive factors (cf. previous section).
The changes in the electronic industry and the introduction of more flexible production also
expanded the production lines in Penang, and in the mid-1980s packaging and direct
shipment to customers were included to the chain of electronic production in Penang (Hill,
1989; 138). Rasiah (1989; 64) also points out that the restructuring of especially the
semiconductor (and the telecommunication) industry has strengthened Penang's position for
gaining tail-end stages of the electronic production and thereby more capital-intensive parts
of the electronic productions. The argument is that the introduction of JIT in the production,
as well as the rapid expansion of the Asian market, support the move towards integrated
production (the total chain of production) in order to get the full benefits of JIT.
67
3.3.3. Structural Limits of the Electronic Industry
The present structure of the electronic industry and in particular the structure of the
semiconductor industry cause that the MNCs have to import most of their product because
the value-added parts of the chain of production lies abroad. Thereby it is only possible to
out-source a minor parts of the production.
In the production of semiconductors (see box 3.3.), the wafer fabrication is by far the most
capital-intensive and is the part of the semiconductor production which involves most
research and requires the highest skilled workers. Today there is no wafer production going
on in Malaysia, even though different firms for years have had plans of establishing wafer
production in Malaysia34 (Hill, 1989; 138 and Rasiah, 1989; 66 and Alagandarm, 1989; 81).
The problem is that as long as there is no wafer fabrication going on in Penang or Malaysia,
the MNCs will keep importing most of the raw materials since the value-added in the
semiconductor production lies within the wafer fabrication.
The attraction of the wafer production has consequently been a goal for the Penang state.
Mr. Chea Lee Kooi, head of Public Affairs in PDC, explains that for years it has been tried
to attract wafer production to Penang (Int., Chea Lee Kooi, 16-02-98).
34
 There might be wafer plant under constructions in Malaysia. However, we have been met with contradicting
information on this point.
Viewed together with the lack of technical manpower (described in the next section) this
seems to indicate that Penang and Malaysia simply does not have the sufficient capabilities
and resources to undertake these productions.
As shown above there has only been minor extensions of the type of production originally
undertaken in the electronic industry and the vast majority of the electronic production is
still within the assembling and testing, which represents the lower parts of the value-chain in
the electronic production. As a consequence of the high amount of electronic firms and the
limited production segment Malaysia has for years been the biggest exporter of
semiconductors and also the worlds biggest semiconductor firms are placed in Malaysia
(Wangel, 1997; 299). According to the newspaper, The Star (18-08-97), Malaysia even
houses the worlds largest capacity of the semiconductor assembling and testing. Whereas
half of the production is situated in Penang (Int., Chea Lee Kooi, 16-02-98).
The high concentration of electronic firms and the changes within the electronic sector in the
1980s has done that Penang has developed world class capabilities in assembling and testing
of electronic goods. Penang now has professional staff that is considered the best in the
world within the above mentioned productions and in fact local managerial staff have helped
incorporate JIT principles in similar production processes world-wide. Also local
professionals have been absorbed into their parent plants in the US to help with
rearrangement of productions. Rasiah (1998; 5) sums up by concluding that to foreign
semiconductor firms "Off-shore" production in Malaysia had transformed from a mere
mobile off-shore activity - to a deep-rooted regional operation.
Despite the advantages of the high concentration of electronic firms in terms of a electronic
firms competitive in assembling and testing, the dominating status of the electronic industry
in Penang constitutes a problem because it makes Penang highly depending on one
industrial sector. This is especially a problem because the semiconductor industry is highly
cyclical (see among others Aziz, 1989; 124) as can be seen during the global semiconductor
crisis in the mid 1980s. The result was a general decline in the growth of Penang.
In spite of "world class" capabilities in the assembling and testing productions, it must be
remembered that it is not within these production segments that the value-added is high.
Also the amount of research by the MNCs in Malaysia and Penang has been rather limited
and until now no frontier research or state of the art design has been undertaken. Thus the
most sophisticated designing activities undertaken in MNCs has been limited to process
improvements, regional customisation and redesigning of mature products. Additionally the
knowledge network of the MNCs is often placed outside Penang. Thus according to Rasiah
(1996a; 18), the MNCs generally accessed their mother company or country for innovative
support. A general picture that we also saw through our interviews. Not only do the MNCs
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use extent innovation systems, but the facilities for establishing a local innovation network
is almost absent. Thus there are few links between semiconductor firms in Penang and the
local university (Hill 1989; 148), presumably because a part of the technical department is
situated in Kedah35. The research institute Standard Institute and Industrial Research
Institute of Malaysia (SIRIM) which has the resources to support the industry, is
unfortunately situated in Kuala Lumpur, thus far away from the industries in Penang and
their needs. Though SIRIM does have a branch office in Penang it seems to lack resources
to cater the needs of the Penang industry. Non of the firms that we visited had used SIRIM.
3.4. Labour Shortages and the Lack of Skilled Workers
One of the most evident results of the export oriented industrialisation in Penang is that the
initial conditions of serious unemployment today is turned around, and the last years there
has been a shortage of labour in Penang. After the crisis in the mid 1980s there has been a
continuously growth in the employment of manufacturing industry. However, the "success"
has also lead to problems and today Penang has difficulties in meeting the labour demands;
a combination of demands for unskilled low-wage labour and skilled flexible workers (Fold
& Wangel, 1997; 5). The extension of the labour force has been so drastic that the
employment in the PDC industrial parks has almost doubled in the years 1990-1996 from
100,953 employees to 196,774 (PDC, 1997a).
The demands for labour is reflected in the labour costs, which have been rising with 10-15
% in the 1990s with the biggest increase for the engineers and the technicians (Business
Times 30-05-97, Fold & Wangel, 1997; 5). It must be noted that there is no minimum wage
and we do not know the average wages for unskilled labour, but surely it is quite low since
there, caused by the low wages, still is a unused pool of labour in Penang (Fold & Wangel,
35
 Kedah is one of Malaysia's northern states.
1997; 7). As a consequence of the relative labour shortage it is found necessary to use large
numbers of workers from other states in Malaysia as well as legal and illegal foreign
workers, especially Indonesians. In 1993 22.3 % of the labour force originated from outside
Penang (Fold & Wangel, 1997; 5). However, according to the head of public affairs in PDC
the migration of foreign labour is only a temporary solution. A solution that Penang state
has been forced as a consequence of the dramatically expansion in demand for labour the
last years. According to Cheah Lee Kooi (Int., 16-02-98) from the PDC there was "suddenly
not enough labour" and it became necessary to use foreign workers, employed on fixed
two-years contracts.
The inviting of foreign and "out-of-state" workers create two major problems. First, the
presence of a foreign labour force bear the potential of social unrest, there have all ready
been signs of social problems. Second, the cheap foreign labour causes that wage levels for
unskilled labour are kept down artificially. Thereby a rearrangement of the most labour
intensive productions towards more knowledge-intensive and value-added productions are
hindered and postponed. In acknowledgement the government, according to Mr. Cheah Lee
Kooi from the PDC, the last few years has rejected highly labour-intensive industry to be
established (Int., Cheah Lee Kooi, 16-02-98). However, due to the recent economic crisis it
seems that these measures have been given up (EIU, 1998; 3).
Also in the strategic plan from 1992, "Penang - Into the 21st Century" (ISIS & PDC 1991;
34-36), the Penang government emphasises the need for the attraction of knowledge and
capital-intensive investments.
The challenge for Penang is to provide the condition for a rearrangement of the industry into
more knowledge- and capital-intensive productions. Yet, the question is whether Penang has
the human resources necessary. In a recent book on strategies in skills development, the
future challenge for Malaysia was defined as:
" ...the country is poised to move to a higher level of productivity - a level that can
support a higher wage structure and yet be able to maintain a competitive edge in
the global market. This interim adjustment period is not an easy one and demands
concerted actions form both the public and private sectors " (Fold & Wangel, 1997;
7, referring to Pillai, 199436)
There is in particular an acute lack of skilled workers. In 1994 it was estimated that Penang
needs at least 700 engineers and 1.200 technicians per year. This equals the current total of
all the polytechnics in Malaysia (Fold & Wangel, 1997; 5, referring to Dr. Kang Ching
Seng37). Moreover there are only few technical students educated from secondary schools in
36
 Pillai P. (1994): Industrial Training in Malaysia. Challenge and Response. Kuala Lumpur; Institute of
Strategic and International Studies. Malaysia.
Chairman of Human Resources Development Council, Penang
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Malaysia. Only 2% of all secondary students are within technical educations which is
considerable lower than the NICs and other countries in the East Asia, compared to e.g. 19
% in South Korea and 12 % in Indonesia (Rasiah, 1996; 9).
The lack of skilled workers is severely felt by the firms. In 1995 231 Malaysian firms from
all industries were interviewed and they all revealed skilled workers as their biggest problem
(Rasiah, 1996; 9). Based on this and on the high levels of wages for skilled workers, Rasiah
(1996; 9) view the Malaysian industry as
"gripped by serious shortages in the critical mass of employees that drive
innovations - both minor and major changes in technology".
As the demand for skilled workers in Penang is even higher than the national level the lack
of skilled workers in Penang will certainly have an affect on the innovative capacity of the
state.
The critical need of labour in Penang is especially a problem for smaller companies, partly
because they have to compete with the MNCs who are able to pay bigger salaries. To cope
with the situation the companies as described above use foreign workers, change the
organisation of the production, e.g. by moving parts of the production to rural areas, or even
pinch labour from other companies. Workers are offered better wages by labour-pinching
syndicates operating at night markets. The pinching of labour is also for the companies,
especially new ones, to save the costs of training (Fold & Wangel, 1997; 6).
In order to provide particular the electronic industry and the metal sub-supplying sector with
skilled workers the PDC, in co-operation with the industry, formed the Penang Skills
Development Center (PSDC) in 1989. The centre is very popular within the industry and has
become a major training ground for especially the electronic industry and its sub-sectors
(Int. Alfred E.L. Teh, 25-02-98).
3.5. The case ofEng: Part One
Eng Teknologi Holdings Bhd38 - henceforth called Eng - is regarded as one of the most
successful local owned companies in Penang, if not in Malaysia. The company is specialised
in high precession metal tooling for hard disk drive firms as well as for semiconductor
testing and assembling firms. Eng consists of four main subsidiaries Eng Hardware Sdn.
Bhd., Eng Teknologi, Micro Tooling Sdn. Bhd. and Selekta Inovatif (M) Sdn. Bhd.
However, since the foundation of these separate subsidiaries is quite new and the majority of
38
 In the begin of the 1990s the name of the company was changed from Eng Hardware to Eng Teknologi
Holdings Bhd.
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the shares are held by the same family we will in the following, where nothing else is
written, examine them together under the name Eng.
Where nothing else is written the following is based on sources published by Eng in annual
settlement or in other general information or from our interviews with key-persons in the
company. Rasiah (forthcoming) has been doing a study dealing with the influence of
government-business co-ordination and the development of local firms, the research is build
upon the case of Eng Hardware. In the following this study is therefore a frequent used
reference.
3.5.1. The Development of Eng
In 1974 Eng started in Penang as a small Chinese family owned company with a capita of
only 500 MR. The company carried out simple backyard metal tooling which was limited to
repair work and simple metal fabrication, mainly to serve the foreign semiconductor firms
(Alfred, 1989; 102). In the beginning the jobs for the MNCs were infrequent and often
limited to one time orders, as the MNCs had their own in-house workshops or were supplied
by other MNCs (Rasiah, forthcoming; 4).
In the late 1970s changing strategies of the American semiconductor corporation, Intel,
initiated the remarkable development of Eng (Rasiah, forthcoming; 4). Until the early 1980s
Intel had been using their own in-house workshop for repair work and fabrication, and only
extraordinary minor fabrication were subcontracted to local machine tool firms, such as Eng.
In 1979 Intel began sourcing such activities from Eng, and in the early 1980s Intel increased
the sourcing of minor activities as their in-house activities were increasingly geared towards
higher technology aspects of machine fabrication (Rasiah forthcoming; 4).
However it was difficult to find local companies who were willing to take the risks going
from simple metal tooling to precision tooling works and automated machinery assembly.
Thus no local firms were willing to undertake such operations when Intel first approached
them (Rasiah, forthcoming; 5). However, according to Rasiah (forthcoming; 5) Intel,
together with the Chief Minister and officials from the PDC, managed to convince Eng to
upgrade their operations. Initially Intel even offered capital up-front as well a massive
technological help in the form of training of employees as well as engineering help.
Eng's relationship with Intel was close in the years to follow and Intel formed both the most
important part of Eng's business network as well as the development/knowledge network.
The work with the experienced engineers from Intel (and later other semiconductor
companies) and the exposure and access to new products and technology, supported by a
capacity of self-development in Eng were the most important factors to raise the level of
technology in Eng (Alfred, 1989; 102). This in turn fostered a critical dependence on Intel
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for technology and markets. Intel itself put constraints on Eng in terms of demanding
priority for Intel over the other semiconductor customers of Eng. However a growing
concern within Eng about the high dependence on a single customer together with a higher
educated management initiated changes in the production strategies of Eng towards a further
product diversification and towards a broadening in the customer base. Subsequently Eng
diversified into disk drives. The effect of the diversification was especially seen in the 1990s
where Eng's core business changed from semiconductor firms to disk-drive firms.
In the begin 1990s Eng was in a position where the company developed own technology,
practised just-in-time and quality control systems in the production (Rasiah, forthcoming;
5). By using its own Original Equipment Manufacturing (OEM) technology, Eng avoided
the previous situation of high dependence on a single business relationship. In the 1990s
Eng also developed Original Design Manufacturing capabilities, however no further
developing into high technology activities and R&D has been undertaken (Rasiah,
forthcoming; 9).
As mentioned the exposure and access to new technology has had great importance for the
technological level in Eng. But also the engagement of professional engineers and managers
has increased the knowledge base to support the diversification of products (Alfred, 1989;
102). Economic incentives provided by the federal government have also supported Eng in
its development. Among others Eng has utilised the opportunity of 5 year's tax-break when
the production of a new product is started. Utilising the economic incentives has provided
Eng with more capital to re-invest in expanding of the company.
According to Rasiah (forthcoming; 10), another important factor for the modernisation of
Eng has been the generational change when the son of Eng's founder took over the daily
managing of Eng.
During the 1980s and continuing in the 1990s Eng has experienced high growth rates,
sometimes more than 30 % per year (Alfred, 1989; 103). From total sales ranging between
7.000-11.000 US$ in 1976-78 (Rasiah, forthcoming ; 4) Eng were in 1996 having an annual
turnover of a little less that 15 million US $ (Eng, 1998).
In 1993 Eng became public listed on the Kuala Lumpur Stock Exchange. As described
before, according to the NEP, a minimum condition when a company is public listed 30 %
of the equity in Eng had to be in Bumiputras' allocation. When directly asked about his
view on the NEP and the consequences for Eng, the managing director Mr. Alfred (Int., 25-
02-98), gave the expression that the NEP was a necessity for building a stable Malaysian
society. In that view the consequence for Eng was a small price to pay39.
1
 C.f. quotation in passage 3.2.2.
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Despite the high growth rates and the success of Eng the company has, as described earlier,
the R&D is still underdeveloped. However, the company has plans of setting up an R&D
unit in 1998. The inadequate R&D investment and capability does make Eng vulnerable to
external changes in the market and according to the chairman of FMM Northern Branch,
Mr. O.K. Lee, Eng is preoccupied with making money on the hard-disk sales to the MNCs,
instead of focusing resources on R&D. Thus Eng is still heavily depending on the MNCs
and if the market changes they will face great problems (Int., OK Lee, 31-03-98). The
Group Managing Director of Eng has been aware of the problem at least since 1989 (Alfred,
1989) where he described the lack of R&D in the local machine tool firms as a problem.
According to Rasiah (forthcoming; 9) Eng has been awaiting capital funding and state
support to 'institutionalise' R&D and thus reduce risks associated with expanding into high
technology activities (Rasiah, forthcoming; 9). Indeed the contact to local research has been
limited and Eng has hardly any contact to the university or SIRIM. The General Manager,
Mr. KB Lim, at EngTek conceived these institutes as bureaucratic and inadequate in serving
the industry and gave the expression that Eng does not know how to make use of them,
despite the fact that there may be a potential in the institutes (Int., KB Lim, 20-03-98). Thus
there is hardly no local public institutes in the development network of Eng.
3.5.2. Eng Today
Today Eng consists of four subsidiary companies in Penang, as previously mentioned, of
which one has expanded into the Chinese and Philippine market through the set up of a plant
in each place. Also Eng has gone into a joint-venture with the Japanese Advantest
Corporation. According to the Group Managing Director of Eng the company today supply
with about overall 8 % of the global market share in its class (Int., Alfred Teh, 25-02-98).
When we were visiting Eng they were on the point of implementing the ISO 9002 in all the
subsidiaries. The quality system is partly implemented in order to increase the control and
quality of the production and partly in order to satisfy customers demand.
Today Eng provide services ranging from machining to high precision mould die and
manufacturing of a wide range of precision components and peripheral assemblies, serving
the hard disk drive and semiconductor industries.
The production is prescribed by the customers, but Eng works closely together with them in
manufacturing development. As mentioned previously Eng has not an R&D unit, but they
do product engineering, where a group of engineers work together with a designer group
from the customers. Eng is given a preliminary idea of the technical desires from the
customers and Eng itself provides the customers with knowledge of their process technology
in order to emphasise the quality of products and minimise production costs for both. Thus
by virtue of the development of products Eng is closely tied up to (and equal depending on)
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its main customers in the business network. This kind of technology transfer the director-
general of Eng believes as technology and manufacturing exchange, and as a key to success
for Eng (Int., Alfred Teh, 25-02-98). Eng supplies both MNCs in Malaysia and export
products. The overall distribution of sales is that around 50 % of Eng's total business is with
four or five customers. The balance 50 % is with around 30 customers, which gives Eng a
fairly well balanced base of customers.
Eng's own suppliers are mostly local (85%). The suppliers provide Eng with materials and
components and are mostly from the metal, plastic and chemicals industries. According to
our interviews at Eng they work closely together with the important suppliers in order to
make the suppliers cost-effective and to support the JIT strategy. This indicates that there is
a (considerable) transfer of technology and knowledge from Eng to its suppliers - in line
with the earlier (and present) transfer of technology to Eng.
Like the rest of the industry in Penang Eng feels the lack of skilled workers. However, the
problem is not felted that hard because of a widely use of the local education centre PSDC.
In fact the present director-general of Eng has been a key factor in initiating machine tools
development programmes at PSDC (Rasiah, forthcoming; 10). Despite the use of PSDC Eng
carry out a considerable upgrading of workers in house. Thus the 1998 has been promoted as
a training year and all workers will receive 3 hours training once a week.
To get in contact with business partners Eng among other things use the Federation of
Malaysian Manufactures (FMM) and the Internet. We presume that there is a good contact
to the PDC on top-manager level, as the Group Manager was one of the driving factors in
the establishment of the PSDC and therefore must have been working closely with the PDC.
Also there was a close co-operation with the PDC in the early years when linking with Intel.
3.5.3. The Production of Actuators
To describe the production of Eng and the factors that have influenced on production
changes we will focus on the production of actuators for computer hard-disks, which is the
main production of the subsidiary company Eng Teknologi, henceforth named EngTek.
EngTek was established under Eng in 1988 as the pioneer company when Eng ventured into
the hard disk drive industry. The passage is together with the above mentioned objectives a
basis for the later discussion of environmental improvement in the production.
The actuators are used in the hard-disk drive and are primary made of aluminium. Due to the
fact that the actuator is used in the hard disks the production involves high precession
engineering. First the actuator undergoes a cutting process, this process include cutting the
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framework of the actuator from aluminium. Due to the high precision requirements the
machines used in the process are very delicate and imported from Japan and Switzerland.
Figure 3.2. The actuator (correct size).
Subsequently the machines make up a considerable part of the total production expenditures.
After the cutting process the actuators are washed and brushed to remove burs. In particular
the brushing requires large amounts of manpower.
After this the parts are cleaned and plated. The hard disk drive part of a computer is highly
sensitive. If there are any burs or impurities in the actuators it will severely damage the hard
disk. It is therefore necessary for the parts to go through a cleaning process, followed by a
plating process. These processes are not done at EngTek, but sub-contracted to another
subsidiary company under Eng, namely Selekta Inovatif. However, at the moment the
plating is done by a plating company not under Eng, because of customer decisions. The
main customer of EngTek is Japanese, and they might therefore have required EngTek to
plate the actuators in a Japanese owned company - but we do not have specific knowledge
about this. Nevertheless, the plating process at Selekta Inovatif is the same as the one the
actuators go through at the moment.
When cleaned and plated, the parts are returned to EngTek for assembling. Small
components are put on the parts before the finished actuators undergo a final check and are
packed in plastic trays and delivered to the customers.
A major change in the manufacturing of actuators within the last few years has been a
rationalisation in the production, primarily to reduce labour costs, because the increasing
competition from low-wage countries, such as China and the Philippines has made it
necessary to reduce the production costs of the actuators. Hence, much effort has been, and
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still is, put into changing the labour-intensive part of getting rid of burs. As a first step a
nylon brush has been attached to the machines to brush the parts after cutting, resulting in
30% reduction of labour costs. The resolution has been developed in co-operation with a
supplier of brushes.
Later this year a process, called the "burlitic process" will be introduced. In the process
ultrasound is used to remove the burs. By word of mouth through the business network of
EngTek the company came in contact with a company in Boston, which successfully had
introduced the "burlitic process" in their production. The new process will minimise the
labour costs with 70 % by reducing the staff working in the "back-end" with removing burs.
Moreover the process will increase the quality of the product by making the surface more
smooth.
Also in these development process it is clear that the development and innovation is
happening within the business network of Eng. However, in contrast to earlier Eng today
has a long range of business relations and are not anymore depending on the technology
transfer from the MNCs.
3.5.4. To Sum-Up the Case: Part One
Precision engineering and technology is the core business of Eng and has been through the
years of development despite changes in products. The MNCs - and specifically Intel - have
acted as a springboard for the meteoric rise of Eng. They have been the main source from
where Eng could tap the technology and have brought along the international market that
Eng has utilised for the past century. The indirectly co-ordinating role of PDC has had great
value for Eng in the first part of Eng's history. Thus, the first 14 years of Eng's history it
was totally dependent on the MNCs. This changed 10 years ago where Eng started its export
venture. Today Eng exports 85 % of their production, leaving 15 % for the original base.
The latter part of Eng's sales has even increased with 100-200 % in the last decade.
Eng have developed because of the local situated MNCs and the MNCs have provided the
main access to technology as well as the market. Later also other parts of Eng's business
network have been utilised in the product development, such as suppliers and personal
contacts to other companies. The impacts of the regulation network on production changes
in Eng have mainly been limited to economic incentives, e.g. tax incentives with the
launching of a new products, and to the efforts of PDC providing links to the MNCs. (We
have until now not discussed the impact of the environmental regulation on the development
of the production, this will be done in next chapter.) There have been no contact to local
centres of knowledge or the like and thus the innovation network seems to be limited to the
business contacts.
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Besides extern influence an important factor in the development of Eng has been the
capabilities of the firm itself. Due to an educated management, competent engineers and
indeed also an innovative environment in the company, Eng has been able to cope with
changing demands from outside the company and to seize opportunities along the way.
However, Eng still lacks R&D facilities. This may be due to a confidence in the future
development of product orders, but it leaves Eng vulnerable to changes in the customer
strategies.
3.6. Identifying Unsustainable Processes
In this section we will point to some of the factors determining the industrial development
that we find contributing to an unsustainable development of the manufacturing industry in
Penang. Guided by our operationalisation of the notion sustainable development (cf.
1.4.1.4) we will sum up the processes and condition of the industry that we find weak and
hindering a less unsustainable development of the industry. Thereby we answer the first of
our three sub-questions and contribute to the answers of the two latter ones. As the chapter
has dealt with social and economic aspects of the manufacturing industry we will also focus
on these perspectives in this passage.
The manufacturing production of Penang has undergone changes since the early years of the
industrialisation in the 1970s. From being a mere labour intensive and 'footloose' industry
at least a part of the industry has changed to a more knowledge-intensive and a more rooted
industry. Among other things this is shown by the industries' increasing demands for higher
skilled labour as well as in the creation of links to the local owned industry.
As a reflection of the high reliance on foreign investments in Penang the foreign owned
industry is largely dominating in contrast to the local industry. The high concentration of
foreign firms creates a situation where the foreign industry has a strong position in
negotiations. The foreign industry can therefore have a dominating influence on laws and
plans affecting the industry, simply because the MNCs eventually can move if the outcome
does not satisfy them. In Malaysia and Penang this has been seen with e.g. the banning of
labour unions within the electronic industry and the fact that the industry continuously is
provided with tax exemptions and other economic privileges. Thus there has been a long
term trend of accommodating the needs of the foreign industry. In the long run such a
situation can not be sustainable, since preferential treatment to the industry, especially the
MNCs are given at the expense of other interests. If the MNCs were more dependent on
staying in Penang the authorities would not have to take special precautions for these
companies, which in turn would reduce the dominating influence of the foreign industry. To
root the foreign industry in Penang it is necessary with strong business relations to the local
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owned industry and to make the industry dependent on the special skills of the local labour.
As we will go through later this 'rooting' has to some extent taken place.
In contrast to the MNCs the local owned companies are more bound to the region. The local
owned industry can roughly be divided into two categories; the firms that are linked to the
MNCs, and those who are not, where the firms in the first category generally are the most
developed. This also shows Penang's high reliance on the MNCs as these give access both
to an international market as well as to technology for the local firms. The case of Eng is a
perfect example of this. As such the problems in the 1970s and in the beginning of the 1980s
with a lack of technology transfer from the MNCs have slowly diminished and there has
been some amount of technology transfer from the MNCs to the local companies since the
beginning of the 1980's. However, the problem is that the local owned firms who enjoy the
access to technology are mainly the ones linked to the MNCs. Moreover the majority of
these firms tend to be very dependent on few major customers, and none of the local
companies have developed to an extend where they carry out R&D.
It is a problem that the technological capacity is primary placed on few hands, namely the
MNCs. This hinders a further development of the innovative capacity in Penang. As we
have shown the MNCs are primary using the innovation systems of their home country in
their product and production development. In order to strengthen the innovative capacity in
Penang it will therefore be necessary that there is a greater diffusion of technology to the
local industry as well as a subsequent development of these. Consequently there has to be a
higher focus on the development of the local owned industry.
Penang has received the name 'Silicon Island' as an image of the high concentration of
semiconductor assembling firms in Penang. Thus, the semiconductor industry forms 80% of
the electronic industry, which in turn employs almost half of the industrial workers as well
as contributes with more than half of the value added in the manufacturing industry. The
high concentration of semiconductor firms in Penang, together with the changes in the
semiconductor industry in the mid 1980s, has brought forth the advantages that capabilities
of the work-force have developed to an extend so the earlier 'root-less' MNCs within the
semiconductor industry today are more bound to Penang. In turn, the high concentration of
electronic firms has created an environment, attracting other electronic firms. Also business
relations between some of these MNCs and the local industry have resulted in a more deep-
rooting of the MNCs.
The negative side of the high concentration of electronic assembling firms is that Penang
becomes very vulnerable to downturns and changes in the electronic industry, such as the
crisis in the world wide electronic industry in the mid 1980s.
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The industrialisation strategies of Penang have primary been to attract labour-intensive
industries. As a consequence the industries in Penang are largely concentrated in the lower
end of the value-chain. The electronic industry is a perfect example on these more general
conditions of the industry in Penang. When the first electronic firms established productions
in Penang they allocated the most labour-intensive and the less value-added productions in
Penang, the assembling productions. Since that time, as earlier noted, these productions
have changed from mere labour intensive production to a more knowledge- and capital-
intensive productions. However, this has happened within one segment of the production,
and there has only been little extension in the chain of production in the electronic industry,
and particular in the semiconductor industry. Consequently the productions in the lower end
of the value-chain is still largely dominating and the earning capacity of the industry
proportionally low.
A consequence of the electronic production being mainly within the lower part of the value-
chain is that a major part of the production has to be imported. Thereby only minor parts of
the production are left for MNCs to source locally. This is in particular evident in the
semiconductor industry where the wafer fabrication is undertaken outside Malaysia. In the
other industries the problem may not be as evident as in the electronic industry. However,
generally the most value-added parts of the production chain, such as a product design and
research, is undertaken in the mother company of the MNCs. Consequently there is only
little R&D and product design undertaken in Penang.
Compared with the MNCs there may be none local companies who have their own R&D
departments. Eng is one of the most developed local companies and does not undertake
R&D, despite the fact that the General Group Manager in several years has seen the lack of
R&D as a problem for the local owned industry. Among other things the reason may well be
found in the lack of supporting facilities in Penang. Thus, the research carried out at the
local university USM seems to be little co-ordinated with the industry. In addition the
federal research institute SIRIM, which probably could be a good support for the industry,
only have a small office in Penang. As a consequence of the above written the public
institutes are hardly a part of the industries development/knowledge network, which is a
considerable problem if the aim is to strengthen the competitiveness and the innovative
capacity of the industry in Penang.
Together with the above written, a number of other processes bring along that the
establishment of more capital- and knowledge intensive industry is hindered or postponed.
First of all a continually creation of jobs takes place in Penang because of a steady flow of
new labour intensive industries. Consequently there has been established more industry than
Penang can provide with labour and therefore cheap and unskilled "out-of-state" and foreign
workers are "invited" to work in Penang. Thus today more than 20 % of the workers in
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Penang are foreign or out-of-state workers. Occasionally this has created social problems.
Moreover as there are no minimum wages the high concentration of foreign workers creates
a downwards pressure on the wages. Indeed the wages are so low that there is still an unused
labour force in Penang. The low-wage situation is problematic because there is no urge for
the industry to develop their production in terms of efficiency and thereby a re-arrangement
of the industry into more capital-intensive production is hindered. Moreover, as the foreign
workers are on 2-years' contracts it does not pay to invest in the skills development of these
workers.
At the same time there is a significant lack of skilled workers and in particular of high
skilled workers. Among other things this can be seen in the fact that different MNCs for
years have had plans of establishing the wafer fabrication in Penang which is not happened
yet. If Penang is to succeed in the upgrading of the already established industry and is to
attract more capital-intensive production, like the wafer fabrication, it is highly necessary
with a pool of educated workers that meets the requirements of the industry.
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Chapter 4. Environmental Impacts and Measures
In this chapter we make an analysis of the environmental regulation of the industry and the
environmental performance of the industry, including a determination of the industries'
impacts on the environment.
The chapter begins with some overall reflections on development and the environment; the
room environmental considerations have been given in development plans and the general
environmental awareness. After this we go through and discuss the character of the most
important environmental laws for the industry under the Environmental Quality Act and the
capacity of the Department of Environment (DOE) to enforce the Environmental Quality
Act. Additionally we describe other types of environmental regulation which are not
included in the Environmental Quality Act. Included in this is a review on the stakeholders
who influence or have the potential to influence on the industries environmental
performance.
We estimate the environmental impacts of the industry and analyse the industry's
environmental performance. This is followed by an analysis of our case, hereunder; the
environmental impacts of its production, the production changes reducing these impacts and
factors influencing on these changes.
We end the chapter with an identification of the processes that have led to the
environmentally unsustainable situation of the manufacturing industry in Penang.
4.1. Development and Environment
Until very recently Malaysia had no national environmental policy, and policy statements on
the environment did "not extend beyond a few general statements on the desirability of a
clean and healthy environment that appeared regularly in the Malaysian Plans" (c.f. the
Introduction) (Leong, 1996; 66). In 1996 a draft of the first National Policy on the
Environment was presented. Moreover in the seventh Malaysian Master Plan for 1996-2000
a chapter is allocated for environmental issues. In this plan the Sixth Master Plan is
evaluated in terms of the environmental outcome of the past years development and the
actions for the next five years are outlined. Included are ambitions for planning how to
operationalize the Environmental Policy.
"A plan of action will be drawn up to operationalize the different aspects of the
National Policy on the Environment. Focus will be given to providing a framework
for an integrated approach to development, enhancing the effectiveness of the
regulatory and institutional framework, recommending suitable mitigation
measures, improving environmental education, communication and awareness, and
training programmes as well as incorporating environmental considerations in
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resource management and development planning" (Seventh Malaysian Plan, 1996-
2000; 606).
All in all the Seventh Master Plan seems to enhance many of the problems behind the
environmental degradation and the over-use of resources, and there are many sound
ambitions outlined for how to improve the environmental situation in Malaysia. But as the
New Straits Times quotes the environmentalist Gurmit Singh:
"As all policies go, if there is non-delivery of intent (no proper implementation),
however excellent the strategies, the policies cannot succeed40" (Gurmit Singh,
quoted in New Straits Times, 22-02-98).
As we will discuss later the implementation of different environmental policies, strategies
and legislations in Malaysia has often been inadequate, due to factors such as lack of
resources and State-Federal contradictions. An important cause is also that the
environmental aspect is not integrated in the various development plans on equal terms with
economic and social aspects. When looking through the Second Industrial Master Plan for
1996-2005 the term environment is not mentioned by one word. Similarly are terms like
"resource planning", "cleaner technology" or "waste management" totally absent in
connection with the plan for the next ten years' of industrial development. According to Mr.
Gurmit Singh (Int., 07-03-98) the Malaysian Industrial Policy has never been subject to
environmental evaluation before it is approved. Because of this Mr. Gurmit Singh believes
that Malaysia is locked into promoting industries which are not necessarily good.
"We should not be so interested in the polluting industry, we should be able to pick
and choose" (Int., Gurmit Singh, 07-03-98).
The role of the Non Governmental Organisations (NGOs) is vital in the process of
implementing the sustainable development principle. First of all they form a critical contrast
to the governmental policy approach providing new ideas and spurring different approaches.
The Malaysian NGOs have to some extend been able to push environmental issues onto the
domestic political agenda, by utilising their international network as political leverage
(Triantafillou, 1995; 227). However, as we have outlined in Chapter Two, the government
has become more authoritarian since the 1980s, leaving only little freedom of concrete
action to the NGOs. Nevertheless the NGOs are mentioned as important co-operators to the
government in the Seventh Malaysian Master Plan (Seventh Malaysian Plan, 1996-2000). In
contrary to this statement the government in November 1997 barred academics from making
negative statements about the a that time heavy haze (EIU, 1998).
1
 The comment by Gurmit Singh is said in relation to policies in the case of biodiversity.
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To support the success of governmental programmes on environment and the work of NGOs
it is important that there is a public backing. This again requires a public awareness of
environmental problems and their cause, and a commitment to act according to this
awareness. Our experiences in Malaysia were that the general public environmental
awareness is rather low. Generally people are aware of the damages on nature and know that
e.g. the industry bear their share. But they hardly question their own actions or the
responsibility of the state. As to what we have heard the environmental awareness of the
public has increased the past years, among others due to the resent haze problems in south-
east Asia. But during our visit in Penang, when the haze problems had dispersed, people
were again burning their household wastes in their gardens and waste on dump-sites was
burned off, occasionally creating local haze. Also at many places, even in recreational areas
considered among the public as "beautiful nature spots", garbage was thrown around, and
sometimes small spots had turned into illegal dumping grounds. The low environmental
consciousness among the public, despite the past years implementing of various
programmes on environmental training, education and awareness, is also recognised in the
new Malaysian Master Plan (Seventh Malaysian Plan, 1996-2000; 602). The little general
awareness that can be found usually concentrates about the immediate cause to
environmental degradation and not on the responsibility of the authorities. "They rather
criticise the farmer than the agriculture regulation " (Brookfield, 1994; 283).
4.2. Environmental Regulation
In the following we will go through the environmental regulation of the industry. We
understand the environmental regulation of the industry as consisting of: The environmental
orders and laws and the implementation of these, and other measure taken to lower the
environmental impacts from the industry.
4.2.1. The Environmental Quality Act
The first attempt of an organised approach to deal with the environmental problems in
Malaysia was introduced with the approvement of the Environmental Quality Act in 1974.
A year later the Act was followed by the set up of the Environmental Unit under the
Ministry of Science and Technology41, which in 1983 was established as a full department
(DOE) in 1983 (DOE, 1995b). However, legislation to enhance the protection of nature was
not a new phenomenon in Malaysia, as several legislations related to the exploitation of
specific resources had been enacted since the end of last century. But the legislations were
not co-ordinated and as such did not offer an integrated approach to the environmental
degradation. Furthermore they were difficult to enforce because they did not contain criteria
Later to be changed to Ministry of Science, Technology and Environment.
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and standards (Jamaluddin, 1996; 460). As a consequence of inadequacy in the previous
legislation, a changing context with new sources of pollution, among other things because of
the industrialisation, the Environmental Quality Act was implemented (Jamaluddin, 1996;
458-459). The act relates to
"the prevention, abatement, control of pollution and enhancement of the
environment, and for purposes connected therewith" (DOE, 1997; 5).
In 1996 the Act was reviewed and amendments were made based on studies of the
sufficiency of the Act (Sham, 1993; 17). Among others these were a high increase in fines
and the introduction of jail sentences.
The Environmental Quality Act comprises a number of regulations and orders, and several
new regulations and orders have been add in the years after the Environmental Quality Act
came into force in 1974. All regulation and orders are enforced by the DOE.
In the following we will shortly describe and comment the regulations and orders most
relevant to the manufacturing industry. (For the full listing of these regulations and orders,
please refer to Appendix 1)
• In order to control industrial emissions into air the "Environmental Quality (Clean Air)
Regulations" were passed in 1978. They prescribe every industrial activity resulting in air
emissions to be licensed by the DOE. The DOE set up limits value for the emissioning air
concentration of metallic compounds (among these heavy metals), solid particles and a
number of other gaseous substances, such as Acid gases, gaseous containing chlorine and
fluorine compounds etc. The regulation also lists up the fee amounts for compounding of
offences (DOE, 1995a, and DOE, 1997).
• To control the municipal and industrial waste water pollution the "Environmental Quality
(Sewage and Industrial Effluents) Regulations" were passed in 1979. Like the air
regulations it prescribes licensing for manufacturing productions with effluents, normally
referred to as wet productions. The most problematic manufacturing productions are
required to set up waste water treatment. The regulations also put up standard methods
for the analysing of effluents as well as standards on the concentration of organic
materials, single higher order organic substances, heavy metals as well as a few other
unwanted organic and inorganic substances in the effluents. There are two set of limits
based on two types of catchment area; inland waters used for the purpose of human
consumption and other inland waters (DOE, 1995a, and DOE, 1997).
These two regulations can be categorised as following a "dilution" strategy and typically
they point towards "end-of-line" solutions. The regulations e.g. demand a certain height of
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chimneys for certain productions and have standards for maximum concentration of solid
particles, heavy metals, etc., in the waste water. The problem with the regulation is that it
does not provide any standards on maximum volume of waste water discharged.
Consequently it is possible to dilute the waste water with clean water (which is relatively
cheap in Malaysia) and thereby comply with standards. Thus, on the actual amount of toxic
chemicals, heavy metals and organic matters emitted into air and water there is no control.
However, it is of course difficult to enforce maximum standard on quantity.
The problem with no quantity limits on discharges for factories are recognised by the DOE.
According to the New Straits Times quoting the DOE Director-General, Rosnani, it is "..one
glaring loophole in the existing regulations " (Rosnani, quoted in New Straits Times, March
24, 1998). As the DOE is aware of this "loophole" it seem to show that there is a lack of
political will to set through the necessary changes.
• For the control of toxic and hazardous waste management the "Environmental Quality
(Scheduled Wastes) Regulations" the "Environmental Quality (Prescribed Premises)
(Scheduled Wastes Treatment and Disposal Facilities) Order" and "Regulations" were
passed in 1989. These regulations were passed in order to prescribe activities in relation
to the generation, treatment, storage and spills of a number of waste categorised under the
designation "scheduled wastes". Furthermore the regulations prescribe generators of
scheduled waste to be registered by the DOE (DOE, 1995a, and DOE, 1997).
The order is primary, as the term waste management suggest, geared towards regulation of
the treatment of already generated waste. Thereby pointing towards end-of-line solutions,
like the two former regulations. The regulations do, however, among other things deal with
reduction in the generation of scheduled wastes. The generation of scheduled wastes by
every waste generator shall be reduced to the maximum extend practicable using the best
practicable means (DOE, 1997; 166). By using the term practicable it is to a large extend
the companies themselves who can decide whether changes in their production to reduce the
wastes generated, are practicable. It is easy for the companies to reject proposed changes,
i.e. cleaner technologies, by using excuses related to economy or quality. If the DOE
officers, who check the specific companies, are to look critically into the possibilities of
reducing generated waste, it requires a thorough and comprehensive technical knowledge, as
well as specific knowledge related to the type of production and product. Most DOE officers
are not provided with this comprehensive knowledge, cf. later discussions.
• In order to control substances that deplete the ozone layer and as a response to the
Montreal protocol the "Environmental Quality (Prohibition on the Use of
Chlorofluorocarbons and Other Gases as Propellants and Blowing Agents) Order" was
passed in 1993. With this order it is prohibited to use Chlorofluorocarbons (CFCs) and
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other gasses as blowing agents and propellants, unless the use is essential for the
protection of human health and safety or unless no other alternatives are available (DOE,
1995a, and DOE, 1997).
The regulation is an example of an supranational environmental agreement having an impact
on the national regulation of the industry in Malaysia. The regulation is atypical to the
regulations previously described, and to most of the other regulations in the Environmental
Quality Act, because it takes its starting point in the phasing out of a specific category of
substances, the ozone degrading substances. In contrast to the regulation on scheduled waste
the regulation text does not give the industry the same possibilities to escape the regulation.
This combined with financial support from the World Bank have had the result that ozone
degrading substances is now to a great extend phased out in the direct production and
products of the manufacturing industry42 (Int., Jimmy Koh, 19-02-98). However, CFC is
still used in air-conditioners which to a great extent is used by the industry.
The principles of the regulations and orders above refer mainly, except for the regulation on
ozone degrading substances, to end-of-line solutions, which is also the case of almost all
other environmental regulations and orders of the Environment Quality Act. However, in the
late 1980s the approach to environmental regulation started to change direction towards a
more preventive handling of environmental problems. This change was preceded with the
introduction of the Environmental Impact Assessment in 1987.
• To integrate an environmental aspect in new projects the "Environmental Quality
(Prescribed Activities) (Environmental Impact Assessment) Order 1987" was set into
effect in 1988. The order prescribes certain listed development projects proposed by the
public and private sectors to assess the overall impact on the environment by carrying out
an Environmental Impact Assessment (EIA). Scheduled projects in relation to the
industry are all sizes of petrochemical, aluminium and copper industries. For other non-
ferrous industries and for chemical, cement, lime, iron and steel, shipyards, pulp and
paper industries an EIA is required if the production capacity is above a certain size
depending on the type of industry. Also the development of industrial estates for medium
and heavy industries larger than 50 ha., as well as different projects related to waste
treatment and disposal require an EIA (DOE, 1997) The objectives of the EIA are:
1. "To examine and select the best from the project options available;
2. To identify and incorporate into the project plan appropriate abatement and
mitigating measures;
42
 The CFCs were previously necessary in some industrial processes, but in several productions substituting
chemicals or processes have replaced the gas.
3. To predict significant residual environmental impacts;
4. To determine the significant residual environmental impacts predicted; and
5. To identify the environmental costs and benefits of the project to the
community" (DOE, 1995a).
The EIA is made by a consultancy firm authorised by the DOE. The EIA reports are
reviewed by DOE or by an ad hoc Review Panel for detailed assessment reports (DOE,
1995a). An EIA is compulsory, however, the DOE does not have jurisdictions to follow-
up an EIA, because it is a matter of land administration, which is a state matter. Moreover
the order does not imply any compounding of offences if an EIA is not followed.
The EIA regulation was an important step towards a preventive regulation, but it has its
shortcomings and obstacles related to the administering of the act. According to the
environmentalist, Martin Khor (1996; 12), the criteria for which activities that are scheduled
to undertake an EIA are not adequate. Many of the listed categories of activities are defined
by quantum or project size. For proposed projects where e.g. the expected size of the
project, such as production size, is close to these criteria it is easy for the proponent to
reduce size or capacity of the projects to avoid an EIA. Thereby the idea of preventing
environmental degradation falls short (Jamaluddin, 1996; 462).
A major problem with the EIA that it is not mandatory for either federal, state or local
authorities to follow the decisions and directives of the EIA authorities (Khor, 1996; 12).
There are cases where states have approved projects where the EIA report originally was
rejected by the DOE (Jamaluddin, 1996; 462). The problem is, according to Jamaluddin
(1996) that the EIA is treated by some as a condition of approval and not, as intended, as an
act providing an environmental dimension for decision making.
Often divergent interests and controversies between the federal DOE and the state
government are expressed in relation to the EIA. Several states have expressed their
disagreements with the EIA Act. It has happened that the approvements of state government
projects have been released to the media before the EIA approvement, which subsequently
has put pressure on the DOE to approve the project, or that the states have approved projects
initially rejected by the DOE (talks with Malaysian environmentalists).
Finally the EIA is regarded as an independent process and is not integrated with project
planning process. This finds expression in the fact that local plans and structural plans do
not require an EIA, meaning that federal, state and local development strategies not
necessarily incorporate an assessment of the environmental impacts (Jamaluddin, 1996, and
Leong, 1996; 74). The consequence is that often several separate projects in an area are
completed, where the projects might have been turned down if the overall planning for the
area was scheduled for an EIA (Leong, 1996; 74). This is, to our concern, one major
limitation of the EIA.
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4.2.2. Implementation and Enforcement of the Environmental Legislation
4.2.2.1 The Administrative Set-up
The DOE consists of the federal headquarters under the Ministry of Science, Technology
and Environment and of regional offices in almost each of the Malaysian states. As written
before the DOE is the only body responsible for the formulation, implementation and
enforcement of the Environmental Quality Act 1974. To administer the Environmental
Quality Act the DOE has adopted three basic strategies: Pollution control and prevention.
Integration of an environmental dimension in project planning and implementation.
Providing environmental input into resource and regional development planning (Sham,
1993; 9, and DANCED, 1996a; 3). The first two strategies are based on the Environmental
Quality Act, and the third strategy is based on the DOE's participation in the planning of
projects by various government agencies. A number of programs are set out to support the
three strategies, involving environmental education, information and promotion of public
awareness. The DOE is engaged with publishing various forms of environmental
information to educate the public and arranging environmental seminars and exhibitions
(Seventh Malaysian Plan, 1996; 603, and DOE, 1995a). However, during our stay in Penang
we have not observed any concrete results in the state, i.e. environmental campaigns,
exhibitions, etc.
A major problem of the environmental regulatory system in Malaysia is that the DOE
operates within a federal system, with a division of powers mainly inherited from the
colonial period, under which authority over the basic resources; land, water and forest lies
with the states and not with the federal government (Brookfield, 1994; 282). This often
leads to contradictions when it comes to enhancing the environmental problems, which e.g.
is clearly expressed in relation to the EIA (Sham, 1993; 15). Strictly speaking the DOE can
not give any instructions on the Environmental Impact Assessments, without going through
the state authorities, and if the state authorities do not agree, the DOE can not do anything
(Int., Gurmit Singh, 07-03-98). The problem is also seen in the location of industries close
to water catchment areas and along rivers. The DOE has identified close to 4000 industries
in Malaysia considered as "significant water pollution sources". However, as the states have
the constitutional rights over land and water resources, the state authorities have the final
word in the locating of e.g. polluting industries. Consequently the DOE can not act on this
matter (New Straits Times, March 24, 1998).
In Penang the DOE regional office was established in the beginning of the 1980s. Like all
other regional offices it answers directly to the headquarters in Kuala Lumpur. The office is
officially responsible for the enforcement of the Environmental Quality Act, for advisory
services to the industry, monitoring, awareness raising and the dissemination of
environmental information (DANCED, 1996a; 9).
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4.2.2.2. Environmental Regulation Procedures
When a new firm is build or an existing manufacturing production is expanded the DOE is
frequented before approval. A report over the predicted production and the subsequent
potential environmental impact is made by a DOE officer and presented to the director of
DOE (Int., Ramli Manap, 24-03-98). It is a national procedure where the State Council43
consults the DOE. According to Mr. Pubalon (20-02-98) from the PDC, the DOE has
sometimes proposed changes in the projects, such as the establishment of a treatment plant,
or even rejected a project.
The above mentioned procedure is not in force when it comes to the establishment of
MNCs. This is of federal concern and goes through Ministry of International Trade and
Industry and the federal DOE. Only after the MNC has established a production the regional
DOE office in Penang takes over (Int., Pubalon, 20-02-98). The DOE decisions are only
advisory for the state, as the State Council is the ultimate organ when deciding whether or
not a production is going to be established (Int., Ramli, 26-03-98).
Under the routine control of the industry the control officers inspect the factories on
"surprise" visits. The frequency of visits to a company depends on whether the production
of the company involves "wet" or "dry" processes44. Wet processes are regarded by the DOE
as more environmental problematic than the dry processes. Companies with dry processes
have 1-2 inspections per year, and companies with wet processes are paid visits 3-4 times
per year. Moreover the company itself has to send a report every month to the DOE with
results of own samples taken from the final outlet just before the waste water runs into the
drain (Int., Ramli Manap, 26-03-98).
The DOE control of a company involves taking samples of waste water and scheduled
wastes and checking the companies storing of scheduled waste. Normally the control officer
also discusses the environmental problems of the company and measures to rectify the
problems with a person in charge at the company. The waste water sample is taken at the
final waste water outlet. These samples are sent to the chemistry department under the
Ministry of Science, Technology and the Environment, where they are tested for the
concentration (mg/L) of listed parameters (Int., Ramli Manap, 26-03-98). As already
indicated the companies do not know when the control officers will come for inspection.
However, according to interviews at two companies we were told that they knew about the
date of inspection before hand. It could be a misunderstanding of our question. If not it
indicate that various methods is used for different companies or between the different
control officers.
43
 The state council is under the state government, and responsible for regulating, controlling and planning the
development and use of state land.
44
 Wet processes involve effluents to the sewage, dry processes do not.
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4.2.2.3. The Administrative Capacity
The staff number in Penang is 31 out of a total of 500 - 600 in all Malaysia working for the
DOE. According to the head of the Enforcement Section in Penang, Mr. Munyandi, the
manpower is the same as 4 - 5 years ago, and in the same time the number of firms in
Penang has doubled. Today one DOE officer has to control 300 - 400 companies yearly
(Int., Munyandi, 18-02-98). This shows a serious lack of resources in man-power. As a
consequent the office has problems in handling all its official responsibilities and generally
concentrate on the enforcement of the Environmental Quality Act. Other tasks are limited to
providing the companies with information and advice about "new technology", such as "air-
scrubbers, cleaning solution and so on" (Int., Munyandi, 18-02-98).
The situation with a lack of man-power is in all probability a result of the general cut down
in public expenditure (cf. Chapter 2).
When interviewing staff from the authorities, the industry and environmental NGOs it is a
common point of view that the enforcement of the DOE is insufficient, and many people
also from the industry believe that the enforcement should be stricter (various interviews
with people from the industry and NGOs). Problems mentioned several times in the
interviews is the lack of resources, small number of staff members and a generally low
educational level at the DOE. At the regional DOE office in Penang 3 persons hold a 1st
degree45 and the rest of the employees within the administration are diploma holders46. All
the control officers which are having the daily contact to the companies, have only been to
secondary school (Int., Munyandi, 18-02-98). Together with the high number of companies
each control officer in Penang has to monitor, this does indicate serious resource problems.
Thus, Mr. OK Lee, from the industry organisation FMM (Int., 31-03-98), mentioned that
one consequence of the lack of resources within the DOE is that the DOE does not
understand the industry therefore the DOE can not advise them on environmentally healthy
solutions.
The shortage in labour and the lack of skills is also a problem in relation to the EIA. In the
regional office in Penang there is only one man allocated to go through the about 100 EIA
reports made in Penang every year (Int., Soren Beck, 27-03-98). Moreover, according to the
DANCED officer S0ren Beck, currently heading a project in co-operation with the Penang
State Government (Int., 27-03-98), the EIAs are often technically very difficult to
understand. Consequently it is hard for the DOE to carry out a proper evaluation of
proposed projects.
Another view on the lack of manpower is presented by Mr. Pubalon, from the industrial
section in PDC. Mr. Pubalon believes that the DOE does not lack manpower in order to be
45
 Master degree.
46
 Secondary school supplied with 3 more years of technical school.
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more strict towards the industry, but simply does not want to press the industry. Instead the
DOE wants to give the industry a chance and therefore seldom take the industry to court, but
rather discuss it over to try to reach a solution (Int., Pubalon, 20-02-98). The point about
negotiating rather than taking to court is also a conclusion of a student field study in Penang
(Nissen and Pedersen, 1993; 106).
It is widely known in Penang that some companies exceed the DOE standards in effluents
and air emissions and that once in a while illegal dumping of hazardous wastes or
discharging of emissions into air or water, far exceeding standards, take place (see for
example Leong et al, 1996; 332). This indicate the poor enforcement of the Environmental
Quality Act, but it also points towards weaknesses in the type of environmental regulation.
The present environmental regulation is a normative regulation mainly based upon a
command & control strategy and pointing towards end-of-line solutions. The command &
control strategy involves a regulation that rather focus on the control of already produced
wastes and the clean-up of these than on prevention, though a process of changing this
approach has begun with the EIA regulation. If the control of a company happens only up to
4 times per year there are theoretically spoken 361 other days where the company can
exceed the DOE standards.
4.2.3. Other Types of Environmental Regulations
In the above have we described and discussed the regulation under the Environmental
Quality Act and the enforcement of these under the DOE. They can all be categorised as
"command & control" regulation. In addition to the regulation under the Environmental
Quality Act there are other types of regulations with the aim of minimising the
environmental impact from the industry. Some carried out by the DOE and some by other
government agencies.
• For companies who store, treat and dispose toxic and hazardous wastes or re-process
wastes, e.g. toxic chemicals, full tax redemption is allowed for a period of 5 years. For
companies who do likewise, but with their own wastes, special capital allowance are
given for all capital expenditure. For both groups there are exemption given of import
duty, sales tax and excise duty on machinery/equipment and raw material for the storage,
treatment and disposal of these wastes. Finally allowances are given for environmental
protection equipment (PDC, 1997b).
These economic incentives are under the Promotion of Incentives Act of 1986 and thereby
under the control of another federal regulatory body than the DOE. As described before, all
companies with toxic and hazardous waste water are required to have a waste water
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treatment plant. Hence it seems natural that these companies also make use of the
incentives. However, according to Jimmy Koh, engineer on EHS (Environment, Health and
Safety) in the most environmental progressive company we visited, he did not believe the
above incentives are commonly used by the industry. He himself did not know of them,
despite his daily work with improving the environmental performance of the company,
hereunder development of technology to reduce the environmental impacts of the company
(Corr., Jimmy Koh, 15-05-98). Thus, it indicates that these economic incentives do not have
much effect on the environmental performance of the industry.
Moreover there is the risk that the economic incentives given overlap other economic
incentives. Thus serious reducing the impact of the effectiveness of the measures. In
example FTZ companies already enjoy exemptions on import duty and sales tax on
machinery/equipment and raw materials.
As we will discuss later the terminology of "cleaner technology" and "cleaner production" is
only to a very little extend used and understood by the industry. Our interviews with the six
companies support our expectations that the terms "cleaner technology and "cleaner
production" is not widely known in Penang. Moreover our expectations of North-American
firms being some of the most environmentally progressive were consistent with our
experiences. The terms were only used in a Canadian and an American firm. However, on
the background of the small number of interviews it will not be possible to conclude
anything.
SIRIM, under the Ministry of Science, Technology and the Environment, has along with its
technological research programmes, also programmes related to an environmental aspect of
technology. Among other things SIMM has an "Environmental Technology Centre".
Another important task carried out by SIRIM is the certification of companies according to
standards like ISO/BS/etc. (Int., Zulkifle Pesol, 23-03-98). However, none of the companies
we visited during our stay have had contact with SIRIM on environmental issues.
A few years ago SIRIM has set out a cleaner technology programme (in co-operation with
the Danish Assistance Programme, DANCED47), with the aim of promoting cleaner
technologies in the industry. The programme focuses on the environmental problems at
SMIs with the scope of enhancing the sustainable development of these industries (Seventh
Malaysian Plan, 1996-2000; 602, and EPU-DANCED, 1994). Included in the programme is
the set up of a Cleaner Technology Extension Service to conduct environmental audits and
establish demonstration projects on cleaner technologies. An information centre will also be
established to collect and disseminate information on cleaner industrial technologies and to
47
 Danish Cooperation for Environment and Development.
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help increase the general environmental awareness (Seventh Malaysian Plan, 1996-2000;
615).
At the local office SIRIM N.B. in Penang they do not work with environmental aspects,
with a few exceptions. They do provide courses in Environmental Management System, and
if requested by a company they provide certification schemes for the international standard,
ISO 14000 (Int., Zulkifle Pesol, 23-03-98). It seemed to us that SIRIM N.B. does not (yet)
have sufficient qualifications and resources to deal with environmental questions, at least
not on a large scale. The branch office is newly established and not yet fully operational.
Moreover the execute director of SIRIM N.B gave the expression that the work with the
environmental issues will mainly remain in federal SIRIM (Int., Zulkifle Pesol, 23-03-98).
4.2.4. Other Stakeholders Affecting the Environmental Performance of the Industry
As a part of the environmental regulation we will outline how relevant stakeholders work
with environmental issues in connection with the industrial development in Penang. The
reason is to provide a picture of what is done (or not done) by other parties than the federal
regulatory body.
Like on federal level a challenge for the Penang State Government has been and still is to
incorporate the principle of sustainable development in its development plans, and
especially in the implementation of the plans. In this process the State Government has
established the private run Socio-Economic Research Institute (SERI) with the overall
objects to make socio-economic and environmental research related to the development of
Penang and to recommend policy options that would correspond with the principles of
sustainable development. Hence, the establishment of SERI is to ensure that the
government's policy formulation is premised upon "sound analysis and judgement" in
order to "seek a balance between economic growth, social progress, cultural enhancement
and environmental conservation (SERI, 1997). The work of this institute has founded a base
for the latest strategic plan of Penang, "Penang - Into the 21st Century", where the
sustainable development principle of sustainable development into has been attempted
implemented. Still this only make up the first step towards the integration of the principle
into all levels and aspects of planning the further development of Penang, since no concrete
measures follows the "beautiful words". Despite the strategic plan the state government has
no formulated environmental policy as an overall guideline for the planning.
Like the State Government, Penang Development Centre (PDC) has no formulated
environmental policy to follow in their work. In relation to the industry PDC does not
interfere at all with environmental aspects of the production in the firms. According to the
head of public affairs in PDC, Mr. Cheah Lee Kooi (Int., 16-02-98), "that is up to the firms
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to handle ". The reason stated is that PDC has not the authority to do anything on
environmental matters (Int., Cheah, 16-02-98). According to Mr. Pubalon from PDC, the
corporation does incorporate environmental considerations when industrial planning is
carried out. Thus, highly polluting industries are avoided in some zones.
PDC also offers a forum for environmental discussions, e.g. by providing facilities for
meetings on environmental issues (Int., Pubalon, 20-02-98). But before PDC can focus on
informing and supporting the industry in relation to cleaner technology and to improve the
environmental performance of the industry, Mr. Pubalon, believes there has to be the right
environmental regulation and facilities to support it. Moreover it is the MNCs that have to
come with the cleaner technologies (Int., Pubalon, 20-02-98). It seems like a generally
understanding of economic growth and industrial development as contrasting to a sound
environment had made it and make it difficult for the PDC to integrate environmental
consciousness in their development of the industry.
As a recent response to the overall environmental problems in Penang the State Government
established the Penang State Environmental Council, on a trial period for two years. The
council is a forum where different parties, i.e. the industry, the State Government,
environmental NGOs, and research institutions, are represented with the possibility to
discuss environmental issues, a couple of times per year. The chairman of the meetings is
the Chief Minister of Penang. But since the trial period ended last year there has been no
notice for a new meeting, and it is therefore still uncertain if the council will continue
(Source confidential). The intentions with the council were that the discussions should end
up in actual plans of action, but with around 50 participant at the meetings it has been
impossible to do anything but discuss. However, it is, or has been, the only forum where
environmental NGOs have had the opportunity to direct questions, critiques and ideas
directly to the Chief Minister. Unfortunately for the NGOs the industry is very strong and
has been able to go against decisions taken in the council, by going through the federal
Ministry of Trade and Industry (Source confidential).
The industry organisations in Penang, Federation of Malaysian Manufacturers Northern
Branch (FMM) and FREPENCA (organisation for companies in Free Trade Zones), are not
actively engaged with improving the environmental impacts of the manufacturing industry.
FMM provides the industry with courses in the environmental standard ISO 14000 and also
do some informing. The little action is explained by the Chairman of FMM, Mr. OK Lee
(Int., 31-03-98):
"We do not [work with environmental matters] because it is a very sensitive area
and the factories do not want us to do environmental things ".
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In FREPENCA there is a committee where representants from different companies meet.
Under this committee a sub-committee discusses matters on Environment, Health and Safety
(EHS), such as cleaner technology and last years haze. It is mostly North-American
companies that are representants in the committee. The aims of the meetings seemed mostly
to be about the co-ordination of different companies' activities in relation to the above
mentioned issues. Mr. Edward Chong, representing FREPENCA at the State Environmental
Council also explains that the role of the committee in lowering the environmental impacts
of the industry can only be through support with knowledge to members, if this is wanted,
because they can not and will not criticise or condemn specific companies (Int., Edward
Chong, 30-03-98). However, the good incentives it did not seem for us that the meetings
lead to any significant improvements in the member companies environmental performance.
On other areas the effect of the industry organisations' work is impressive, unfortunately
sometimes to nature's disadvantage. Through industrial organisations and their contact to
the Ministry of Trade and Industry the industry has been able to hinder planned
environmental legislations. As an example the environmentalist Gurmit Singh (Int., Gurmit
Singh, 07-03-98) explains that Malaysia together with Denmark was the strongest on the
ban of trade with hazardous waste from OECD to non-OECD countries under the Basel
convention. However, in the end Malaysia has yet not ratified the amendment. The reason
was that the Ministry of Trade and Industry disagreed after pressure from the industry (Int.,
Gurmit Singh, 07-03-98).
4.3. The Environmental Impacts of the Manufacturing Industry
In the following we will draw a picture of the environmental impacts of the manufacturing
industry in Penang48. The environmental problems related to the industry can be divided into
five main areas: Scheduled wastes, hereunder toxic wastes, effluents into rivers and coastal
zones, air emissions, use of resources (water and electricity), and land-use.
The DOE understands the metal finishing, electrical and electronics, textiles, food
processing, chemicals, palm oil, rubber, wood, and iron and steel manufacturing as the nine
major industrial sources of pollution (Seventh Malaysian Plan, 1996-2000; 595).
4.3.1. Scheduled Wastes
The production of scheduled wastes by the manufacturing industry composes one major
problem, both for nature and for the industry itself. The scheduled wastes in Penang,
48
 The part about the environmental impacts of the industry is to a great extend based on interviews and
articles from newspapers. The reason for this is both because of limited existing data and because of limited
access to this data.
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produced by a number of different industry sectors with different types of productions,
amounted in 1987 to almost 80.000 m3 (ISIS & PDC, 1991, 14-4). Of this amount 12 % was
sludge with heavy metals49. The amount represents 21 % of the national total, making
Penang state the second largest generator of scheduled wastes in Malaysia (ISIS & PDC,
1991; 14-4). The data is relatively old, but there is not any more recent data, because the
collection of waste has been privatised since then, and the data on waste generated has been
kept confidential. However, recent surveys indicate that there were more than 90.000 tonnes
of scheduled wastes in Penang in 1996. Around 1/3 of these were accumulated and stored
over the years50.
After 1989, when the regulations on scheduled wastes were gazetted, the industry has
temporarily had to store the produced waste at the factory grounds, until facilities to treat the
wastes have been established. This has caused major problems for the companies, because
they lack of space. Moreover the storage has caused increased risks for accidents and also
illegal dumping of wastes (Leong et al, 1996; 332). For companies that are ISO 14000
certificated it has been a problem to follow the requirements of the standard because of a
lack of proper places to store the waste
Some of the toxic waste is sold to disposers licensed by the DOE to recycle certain valuable
materials from the waste, i.e. aluminium & copper. After treatment of sludge some of the
disposers return the sludge back to the companies for storage. Only three companies in
Malaysia are licensed disposers, according to an interview at the company Intel (Int.,
Edward Chong, 30-03-98). Many scheduled waste generators have been complaining that it
is too expensive to get rid of their wastes through the legal procedures. As a result of this it
may allow for either illegal disposal or illegal transaction (Int., Munyandi, 18-02-98). There
has been cases where hazardous wastes from the industry have been illegally discharged into
drains and natural watercourses or dumped at municipal landfills (ISIS & PDC, 1991, and
Leong et al, 1996). Some of the MNCs have shipped their toxic wastes back to their home
country for sufficient treatment in order to comply with the environmental standards in their
native/residential country. However, with the ratification of the Basel-convention this was
not possible anymore (Int., Cheah Lee Kooi, 16-02-98).
Since the scheduled waste regulations were set into force, facilities to handle the industrial
wastes have been planned. After some years delay the national Waste Management Centre,
Kualiti Alam, has very recently opened near Kuala Lumpur. The Centre is a private project
established in co-operation with federal authorities. It consists of three major treatment
facilities; incineration, physical and chemical treatment and solidification plants, and also
49Source confidential.
50Source confidential.
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comprises a landfill for disposal. Today only the landfill is operational, and it is now
possible for the industry to send their scheduled wastes for storage at the Kualiti Alam.
However, this possibility is only used to a very little extend, because of a discontent within
the industries over the fees for waste delivering. According to Mr. OK Lee from the industry
organisation FMM (Int., 31-03-98), the rates are too high and not competitive compared to
abroad. He fears that the management of Kualiti Alam is more interested in earning money
than in providing cost effective quality waste treatment and disposal service that can help
industry to be more competitive in the market place. It is therefore a topic of heavy
discussions between the industry, represented by the FMM, and the authorities and Kualiti
Alam (Int., OK Lee, 31-03-98). This has caused that parts of the industry boycott the Kualiti
Alam and keeps their waste at the company ground51. The companies we visited still store
their wastes on company ground or send it to licensed disposers.
The problem is worsened by a delay in the proposed transfer station in Penang, designed to
collect, sort and label the wastes of the North-western region before it is sent to the central
centre. The transfer station faces problems with public resistance, because of the fear of a
negative impact on nature. According to a survey, the fear is rooted in a lacking knowledge
about the safety and the necessity of the transfer station, which reveals problems of lacking
information from the Waste Management Centre to the public52.
One of the industries having problems with the generation of scheduled wastes is the
electronic industry. The electronic assembling productions have problems with scheduled
wastes, of which the most problematic is solder tin containing lead. Lead is highly toxic and
cannot decompose. In nature it accumulates in biological organisms (Milj0projekt nr. 291,
1995). Other environmental problems connected with the electronic industry lies in
connection with the production undertaken by its suppliers. The problematic productions are
primarily plating, chemical production and the production of printed circuit boards. Also the
metal sub-supplying sector has problems with discharge, containing heavy metals and acid
and serious emissions to the air. Both SMIs and large companies generate hazardous wastes.
However, generally the large companies, and in particular the MNCs, have taken the steps to
treat and dispose the generated wastes (Int., Munyandi, 18-02-98).
4.3.2. Air Emissions
In Malaysia all air emission sources have increased the last 10 years (Seventh Malaysian
Plan, 1996-2000; 592) and the industrial air emissions can therefore be considered as also
increased.
51
 Source confidential
52
 Source confidential.
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The industry's impacts on air are mostly due to the wood based industry, the oil palm and
chemical industry and the printed circuit board industry (Int., Munyandi, 18-02-98).
Unfortunately we did not have access to more data on this area and in that way we lack data
to specify the area.
4.3.3. Effluents
One of the major environmental impacts from the industry is on the rivers and the overall
river quality has declined within the past years. Out of 119 Malaysian rivers monitored by
the DOE, 52 are rated as clean, 53 slightly polluted and 14 polluted. One of these has its
mouth in Penang; the Jura River (Seventh Malaysian Plan, 1996-2000; 594). 97 % of
Malaysia's raw water supply comes from the rivers (New Straits Times, March 24, 1998).
The pollution of rivers is therefore a serious problem in Malaysia as in Penang.
In 1985 the DOE had researchers at local universities to develop a classification of rivers,
based on the quality of the rivers. The result was the National Water Quality Standard which
take into account land-use patterns and their impact on river quality. However, if the river
classification is to have any impact on the land-use it has to be turned into enforceable
standards by the State Governments. Presently there are none of the State Governments that
have given the classification legal force (New Straits Times, March 24,1998). This reflects
the state-federal contradictions as discussed previously.
Also in coastal areas there are problems with pollution from the industry. Pollution with
heavy metals (Zn, Pb, Cu, Fe, Mn) off Prai Industrial Estate is suggested to be mainly
caused by discharges of industrial wastes. The pollution is located to be within a distance of
1,5 km. off the coast, but the impacted area is expected to become wider because of the
rapid pace of industrial development in the vicinity (Hoi and Lim, 1997).
According to a study on Blood Cockles by two USM researchers undertaken in order to
determine the impact of long-shore currents on the distribution of industrial wastes from the
industry in Prai, the picture is clear: Cockles in the straits between the Penang Island and the
Province Wellesley living closest to the river, caring the outlet of industrial waste from Prai
industrial estates, were more affected than those further away (c.f. fig. 3.1). At the two
locations of samples nearest the river mouth the cockles died (Ahamad and Din, 1995).
Lack of compliance with the DOE standards is mostly found within the food and beverage
industry, rubber-based industry, paper industry and the metal-finishing industry. Mostly the
companies that have problems with their effluents are from SMIs. As mentioned before they
often lack proper treatment systems or do not have any. Also illegal discharge is a major
source of pollution (Munyandi 18-02-98).
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4.3.4. Use of Water and Electricity
Penang is supplied with water from its own rivers and from the neighbouring state. When
seasons are particularly dry there can be a shortage of water in Penang, like in other states
on Peninsular Malaysia. Moreover the pollution of rivers with effluents and siltation from
forest clearance contribute to decreasing water supplies (New Straits Times, March 24,
1998).
In Marts and April 1997 there was a drought in Malaysia and the capital, Kuala Lumpur and
some states faced severe water shortages with restrictions on the use of water as a result. In
Penang people were requested to save water as the water supplies did not match the
consumption.
The companies we visited had - as far as we experienced - never made any attempts to
reduce the use of water in the production and no one mentioned the water use as an area of
future concern. The reason can most likely be found in extremely low water prices. On this
background we assess that there is a large industrial consumption of water which could be
problematic in the light of future water shortages.
Within the industrial sector the manufacturing sector is the largest energy consumer, and its
consumption is expected to increase more than seven-fold until the year 2020. In 2020 it is
furthermore expected that the energy demands of the manufacturing industry will make up
more than half of the total energy demand (Baharudin, 1996; 274)
The production of electricity is based mainly on coal, natural gas and oil, the latter
constituting the major part (Baharudin, 1996; 275). All three resources are non-renewable
and the transformation into electricity contribute with CO2 to the green house effect.
Our experiences at most of the companies were at some an uncomprehending attitude
towards reductions in electricity use. At other companies there was a desire for reducing the
use of electricity, however, this was mainly due to the rather high energy costs (e.g. Int.,
Mike Wong, 30-03-98). Only one company, the most environmental progressive that we
visited, was in the process of reducing use of electricity as a part of an environmental
strategy (Int., Jimmy Koh, 19-02-98).
4.3.5. Land Use
In 1996 around 2800 ha. of land was used for industrial estates established by PDC and by
the private sector for industry. PDC is planning for an additional industrial area of almost
600 ha. on the mainland, which will be completed before the year 200053. In the year 2000
the industry will thereby make up more than 3 % of the land in Penang.
The industry is mostly situated along the coast or rivers, which is one major reason for the
' Source confidential.
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heavy pollution of the rivers and coastal zones in Penang. This industrial pollution of rivers
and marine waters in Penang have had severe social consequences for the fishermen in the
affected areas. The case of the Prai Industrial Estate is one of the best examples of how the
development of one sector affects nature, which again affects the development of another
sector in a negative way. The establishment of Prai Industrial Estate in the beginning of the
1970s and the subsequent development of industry within the estate caused severe damages
on local nature. The estate was reclaimed from mangrove forest, rich on fishes, near the
mouth of one of the rivers on the mainland. The reclamation of land and the following
discharge of waste water from the industry, polluted the river severely and caused a
considerable reduction of the amount of fishes in the river and just off the river mouth and
reduced the quality of surviving fishes. The situation in the river was partly solved when the
waste water was discharged directly into the sea instead (greater dilution of waste water) and
the fishermen found out that the mudflats in the area were excellent sites for growing
cockles for consume (Leong, 1996; 69). However, the pollution of the coastal zone did not
decrease and the past years the increasing water pollution has caused that the same
fishermen is now facing problems in growing the cockles parts of the are even dying. This
affects the welfare of a group of people of about hundred fishermen, the people involved in
the cockle trading and their families (Various articles about the Prai Fishermen problem; the
Star, New Straits Times and Utusan Konsumer,).
The case of the Prai fishermen also indicates the problems of land-use and the conflicts
involved. In this case, as in many other cases, i.e. the reclamation of mangrove for the
extension of Bayan Lepas Free Industrial Zone on Penang Island, industrial considerations
have been given main priority. And environmental considerations have not had any impacts
on the proceeding of industrial developing plans. As a consequence there is no mangroves
left on the Penang Island. Mangroves are distinctive, specialised and biologically important
to the coastal ecosystem, by supporting a wide range of life forms, and providing food and
shelter for, e.g. breeding. The Malaysian mangroves are known to have the highest number
of species. But despite a national effort to protect mangroves, the protection has not found
its clear recognition yet on state level (ISIS & PDC, 1991).
4.4. The Environmental Performance of the Industry
According to a resent survey dealing with the environmental problems in Penang, waste
minimisation has not been widely carried out by manufacturing companies in Penang, partly
because it is not yet recognised as a viable and beneficial alternative to the end-of-line
solutions54. Likewise the overall picture we obtained in Penang, through various interviews
54
 Source confidential.
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and talks, was that cleaner technology/production methods is not wide-spread among the
Penang manufacturing firms. Also the terminology of cleaner technology/production is only
known to a very little extend among the companies we visited. Some knew of it as
"environmentally friendly machines".
Some of the visited companies do have equipment reducing the produced waste. As an
example certain electronic assembling companies have changed the soldering process of the
printed circuit boards. Before they used a high acid flux for preparing the printed circuit
boards to secure a sufficient soldering. After the soldering process some of the acid would
stay on the printed circuit boards and corrode if not cleaned off. Today they have changed to
a mild acid flux, which makes it unnecessary to clean the PCB. As a result both acid and
cleaning detergents are reduced at source and consequently also in the waste. The new
process is called a no-clean process, and it is introduced by the MNCs (Int., Osman, 23-01-
98).
During our stay we concentrated on companies within the electronic assembling sector and
the supporting metal tool sectors. Our knowledge of measures taken by manufacturing firms
to minimise waste is therefore limited to these sectors. Typically for the electronic
assembling industry is high-tech machinery and a requirement for clean production rooms,
which may have an effect on their environmental performance. Other industry sectors may
have more low-quality machinery and thereby might have more spill-overs in the
production.
The companies we visited, four MNCs and two local owned firms sourcing MNCs (all
companies were relatively large the smallest employing 180 workers), all seemed to comply
with the DOE standards, e.g. waste water treatment installation where required, and air
scrubbers were in use in productions with potential air pollution problems. Additionally a
few companies had gone further in reducing the environmental impacts of the company,
than required by DOE, as indicated above. Some of the companies explained their
compliance as partly a result of enforcement from the DOE. But also the relations to the
customers in the business network has a considerable effect on the environmental
performance of the companies.
One company we visited was not planning to change the solder used in the Printed Circuit
Board Assembling before the customers demand it (Int., E.J. NG, 09-02-98). A Swiss
electronic company does not take any measures on their own request, but follows criteria for
environmental standards set especially by the US market (Int., KS Goh, 23-01-98).
Nevertheless, if the customers put demands on their suppliers or sub-contractors they mostly
require them to meet the DOE standards, and not necessarily the occasionally high
environmental standards of the customer itself. At the American electronic company, Intel,
we were explained that usually they do not put demands on their suppliers to meet with
Intel's environmental standards, because they are only one customer among others who may
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have different standards (Int., Edward Chong, 30-03-98).However the close relationship
between Intel and the local sub-contractor Unico is presumably the reason that Unico has a
rather high environmental performance55.
The environmental standard ISO 14000 is quite popular in Penang, even though only few
companies have been certified yet. So two Penang manufacturing firms received as the first
SMIs in Malaysia SIRIM's ISO 14000 certification, MS ISO 14001, in the beginning of this
year. The reason for the certification is according to the companies the "increasing demand
for environment-friendly products from our customers" (New Sunday Times, March 15,
1998, sect. 1; 8). The SMIs join ranks with the 31 multinationals in Malaysia that have
obtained the certification (New Sunday Times, March 15, 1998, sect. 1; 8). Data on the
number of companies in Penang that have received the certification has not been available to
us. Neither do we know how many, if any, companies have been certified with any other
standards, i.e. the British standard, BS 7750. Out of the six companies we visited56 only one,
a Canadian company, was in the process of implementing ISO 14000 (Int., Jimmy Koh, 19-
02-98), and none were fully certified. In example the company Intel, which has quite high
environmental standards, has not yet been ISO 14000 certified, because the customers do
not require it. However, they are preparing for the certification, because they know that
sooner or later it will be a demand (Int., Edward Chong, 30-03-98).
Apart from ISO 14000 the Environmental Management System, EMS, is to some extend
prevalent among the biggest firms. Among the companies we visited we believe that only
Canadian firm has the system implemented (Int., Jimmy Koh, 19-02-98).
In relation to the compliance with the DOE standards the MNCs are better to follow the
rules and are slightly better in environmental matters than the local companies (Int.,
Munyandi, 18-02-98). The reason for this is often that the MNCs often follow the standards
of their home base country. In the US the industry faces proceedings if their foreign situated
companies do not comply with local standards. In connection with this it is also the North-
American companies that are regarded as the most environmental conscious MNCs (Int.,
Gurmit Singh, 07-03-98). This correlates with our experiences from interviews, where the
most environmental conscious firms where two North-American companies.
Not all the MNCs comply with the requirements from the DOE. There is a tendency that
MNCs making "fast investments" have low environmental performance, in particular those
from the countries in Asia that experience the same rapid economic development as
Malaysia, but with a poorer environmental regulation. Many Asian MNCs, like Taiwanese
55
 During our visit at Unico and our interview with the engineering manager, we found that Unico has a rather
high environmental performance.
56
 As explained in chapter 1 we made interviews at five companies. Additionally we where we interviewed the
person representing FREPENCA in the Penang State Environmental Council, who works for Intel.
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and Hong Kong, and also some European MNCs "they would 'fly by night' if the
environmental regulation and enforcement were much stricter" (Int., Edward Chong, 30-03-
98).
Apart from these MNCs it is especially SMIs that have problems in complying with
Environmental Quality Act standards. Unlike the larger companies they lack equipment for
treatment or have insufficient treatment systems57 (DANCED, 1996a; 1 & Annex 7).
Reasons for the low environmental performance can be a low environmental consciousness
in the firms, financial constraints, lack of skills and a lack of enforcement. Moreover they
may not consider themselves as polluters because of the scale of their productions. As a
consequence the SMIs' share of industrial pollution is believed to amount to 60-70%,
although the SMIs only contribute with about 20% of industrial value added (EPU-
DANCED, 1994; 5).
Also illegal factories contribute considerably to the pollution problems in Penang.
According to Mr. Muniandy from the DOE many among the illegal factories have caused
continuous environmental problems and it takes some time for the authority to curb these
problems (Int., Munyandi, 18-02-98). The illegal companies are usually low-income,
family-run businesses that often supply SMIs.
At the companies we visited the environmental impacts of the industry was recognised, and
often the respondents believed that the DOE enforcement should be stricter (e.g. Int., Mr.
Osman, 23-01-98). Nevertheless, the respondents did not feel that there were any significant
problems with their production.
However, our experiences might be due to the industry sector we focused on. According to
interviews at four different companies, MNCs and suppliers, conducted by Danish students
in 1993, their respondents feared stricter enforcement - as it would cost too much money
(Nissen and Pedersen, 1993; 101-102).
4.5. The Case ofEng: Part Two
In this section we will describe the production at Eng. We will go though the production of
actuators to identify the processes with the biggest environmental impact and the
possibilities for improvements. We will describe what has been and what is presently done
to lower the environmental impact from the production as well as discuss the general
environmental performance of the company. We will also define the main factors and the
important relation of Eng in relation to their influence on the changes in the production of
Eng, leading to a reduce in the environmental impacts of the company.
' The data is not specific on Penang, but covers all Malaysia.
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The section is where nothing else is mentioned written on the basis of our interviews with
employees at Eng.
As written before the primary production within the Eng companies is the production of
(aluminium) actuators for computer hard-disks. Shortly the production process of actuators
involves cutting, cleaning and nickel-plating (cf. chapter 3). The cutting process is
undertaken by EngTek and the cleaning of the parts is done at Selekta Inovatif. The plating
of the actuators is done, as previously mentioned, by a firm in Kuala Lumpur, and not in
Selekta Inovatif, because of customer decisions. The reason is that one of Eng's main
customers of actuators is a Japanese company who, according to the operations manager
Mike Wong (Int., 30-03-98), prefer they use their own suppliers.
Since we have not been able to get knowledge about the plating plant in Kuala Lumpur we
have chosen to focus on the plating processes at Selekta Inovatif instead.
4.5.1. Identifying Environmental Problems in the Production of Actuators
4.5.1.1. The Cutting Process
In EngTek, where the actuators are cut, the processes are "dry". Consequently there is no
waste water treatment system in EngTek. In general the processes at EngTek are considered
as minor polluting sources by the DOE (Int., Ramli, 23-03-98). Nevertheless EngTek has
processes causing environmental problem which they have dealt with to some extend.
In the cutting process the company uses machine oil and Coolen, an oily product used to
cool down the parts when they are cut by reducing the friction. To save costs the Coolen is
continuously being reused, by cleaning off small impurities (aluminium chips). The Coolen
is only disposed when the pH is too low. Disposal of Coolen happens only around one time
per year, and it is then collected by one of the DOE-licensed vendors. The aluminium chips
are together with small pieces of aluminium scrap from the cutting and stamping processes
sold off to a vendor and reused. Five tonnes are sold every second week. During the time
span where we visited the company they were in the process of changing the use of oil based
lubricator (Coolen) to water-based.
After cutting, the parts are degreased with a mixture of water and bio-citrus detergent. The
waste water from this process is kept in a tank until the water has evaporated, and the
remains are then collected by a vendor (for free because of the small amounts).
The last process at Eng Teknologi involves only manual brushing of the parts. We do not
know what is done with the aluminium dust from the brushing.
Eng Teknologi has a relatively large use of electricity mainly used for machines and air-
conditioning. We do not know the amount in kilowatt, but it amounts to about 14.000 Ringit
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(around US$ 5000,-) per month. Because of the high energy costs the company is working
with reducing the use of energy. According to the process manager he turns off lights, air
conditioning and other energy consuming points whenever possible.
It would presumably be possible to save energy on the air-condition by better isolation.
More difficult will it be to get machines with a lower energy expenditure, because of the
high costs of the machines.
Altogether vi assess that the main environmental impacts of the part of the production lies
within the high consumption of energy but it would also be possible to lower the
environmental impacts by reducing the amount of production of scheduled waste, covering
machine oil and Coolen, and by the general use of aluminium.
4.5.1.2. Cleaning and Plating Processes
The purpose of the cleaning process is to remove silicon (grease and oil) from the surface of
the actuators. As previously noted, the products will crash the hard disk drive and
contaminate the parts in the computer if they are not clean enough. The cleaning process is a
de-oxide process, involving the use of acids. The parts are by turns rinsed in water or De-
Ionised (DI) water and in the acids Alu-Etch (hydrochloric acid), Nitric Acid and Acid
Chromate, a light chromic solvent (Cf. Appendix 3 for a complete list of the process baths.)
The plating is an electroless nickel-plating process with the purpose of encapsulating the
parts to avoid contamination of the hard disk. Like the cleaning process the plating process
consists of a line of baths where the parts by turns are rinsed in water or Dl-water and in
chemicals. Before the actual plating bath the parts are degreased electrolytically and
activated in hydrochloric acid in order to make the surface of the parts more "receptive "to
the nickel. After the plating in a nickel solvent, the parts are treated with chromic acid
before the last water rinse. After the plating and the subsequent wash off the actuators are
dried in an oven. Both the plating process and the cleaning process are manually.
It is only less than 0,1 % of the plating production that is scrapped. It would be too
expensive to plate it over again, compared to the price of the raw material, and it is therefore
sold to a scrapper.
Energy is used in the hot baths and for the oven for which 10.000 RM (around US$ 3.500,-)
is spend by Selekta Inovatif on electricity monthly.
Most of the chemicals are bought in the US and not locally because of quality
considerations. Selekta Inovatif is usually not provided with the full list of ingredients in the
chemical solvents, e.g. the nickel-solvent, because the chemical recipes are considered as
business secrets.
The nickel solution and chromic acid are considered hazardous chemicals (KIRK-
OTHMER, 1994;203). According to the Encyclopedia of Chemical Technology KIRK-
107
OTHMER (1994; 203), "Proper ventilation and fume scrubbing are extremely important, as
is the use of proper safety equipment", when working with these chemicals.
From both the cleaning and the plating processes there are hazardous fumes from the
chemicals, e.g. nickel and ammonia, especially from the hot baths. To prevent any damages
on the workers' health there is an exhaust system with a "cooker hood" above most of the
baths with chemicals. The fumes go through an air scrubbing system before emitted into the
air, to meet the DOE standards on air emissions. However, the cooker hood seems to be too
high above the baths to catch all fumes. Generally there was a "smell of chemicals" in the
plant.
The operators working at the process-lines are required to wear special outfit, safety masks
and gloves, especially for the dangerous processes, such as the chromic acid bath. However,
the operators did not wear any masks or gloves when we were shown around in the
production. The production engineer, who showed us around, told us that it was a major
problem for the company that the operators mostly refused to wear safety outfit. The
problem, among other things, points towards a lack of safety information to the workers.
Yet, the problem can be seen in many other companies in all countries.
Both the cleaning and the plating processes produce a large amount of waste water. Due to
the requirements of the DOE, Selekta Inovatif has a waste water treatment system at the
plant which treats all effluents from the whole production. The water discharge is treated
twice a day by an acid and alcaline process. To achieve an effective treatment the
concentration of chemicals has to be low, and thus water is added to the treatment. This is
the reason why there have been no attempts to re-use the water from the rinsing process.
Moreover water is very cheap in Malaysia, and hence there is no economic incentive for the
company to reuse the water. The end product from the waste water treatment is sludge (lime,
chemicals and heavy metals from the plating process) which is "pressed" for water and
(sometimes) dried, and water which is treated with special chemicals until it is clean enough
(lab-test) for discharging into the sewage. Especially the precipitation of the nickel-plating
baths can be problematic, because of the presence of chelating agents in the process water
(KIRK-OTHMER, 1994; 203), which may be the reason for the need of extra treatment of
the water going to the sewage. The sludge is put into containers, each around 1000 kg, and
stored on factory ground, until the transfer station in Penang is opened (cf. 4.3.1. about the
national Waste Management Centre, Kualiti Alam).
4.5.2. Changes and Possibilities for Environmental Improvements
EngTek and Selekta Inovatif have during the past years made changes in the production
itself, including the establishment of waste water treatment and air scrub systems, with
reductions of the environmental impacts as a result. In addition to the changes mentioned
108
previously EngTek phased out the use of an CFCs a few years ago as a consequence of the
regulation on ozone layer destructive substances.
At the moment Selekta Inovatif is planning to change to a new solvent in the plating process
to replace the nickel solvent used today. The new solvent, "Blue Gold", is supposed to
consist of less different chemicals than the solvent used today. However, we do not have
knowledge about what chemicals. The introduction of "Blue Gold" in the production will
save water, because less water is needed to add to the water treatment process. Then it is
becomes possible to re-use the water from the rinsing baths through reverse flow in the
rinsing baths58. According to the production manager Mr. Tan Hong Ke (Int., 27-03-98) this
is also the intention. The reasons stated for the change are 1. It is more environmentally
friendly and 2. The solvent is cheaper. There can be a great bias in this answer since our
questions and our presents is most likely to have influenced on the respondents answer.
However the answer at least shows that the respondent have though about the possibility
that the changes of the process would reduce the water consumption.
An American customers is making research on the possibilities of avoiding the plating
process in the production of actuators. The plating costs amount to 30 % of the total price of
the actuator. Avoiding the plating process would therefore make the actuator much cheaper
and consequently more competitive. The turning point is, though, whether the actuator will
be clean enough so that it will not contaminate the hard-disk. According to the operations
manager at EngTek it is ultimately a decision of the customers whether they want the
actuator plated or not (Int., Mike Wong, 30-03-98). The processes with significant
environmental impacts lie within the plating processes and a change to a non-plated actuator
would reduce the environmental impacts of the actuator production considerable.
In the near future Eng is going to be ISO 9002 certified in order to get more control with the
production, processes, etc.. The certification is also is way to live up to customers'
expectations. Questioned about the ISO 14000, the process manager at EngTek explained
that the customers will not require ISO 14000 yet, because the product of Eng will become
too expensive.
The requirements from customers to Eng about changing their environmental performance
do not necessarily come direct. According to the group managing director of Eng Teknologi
58
 The principles of reverse flow: After each bath with chemical processes there are 2-4 rinsing baths, that are
continuously refilled with fresh water (or DI water). To save water, the first rinse (after e.g. the plating bath)
which is the most contaminated water uses the rinsing water from the second rinse, which is cleaner. The
second rinse uses the water from the third rinse, and so forth. The last rinse, which needs very clean water, is
filled with fresh water. An extra rinsing bath is usually needed to secure clean parts, but the reverse flow still
saves a lot of water.
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Holdings it is not a matter of discussing environmental questions with the customers, but of
customers enforcing their demands. Or as he explains
"it is a matter of compliance. Because if you don't comply, you 'II never get a job "
(Int., Mr. Alfred, 25-02-98).
So business requirements have lead to compliance, even down to recyclable trays for
packing the products and bio-degradable detergent used for degreasing (Int., Mr. Alfred, 25-
02-98). The situation of compliance can be seen as a general pressure on Eng to live up to
expectations of a satisfying environmental performance.
According to the operations manager of EngTek, Eng itself puts demands on their suppliers
that relate to the DOE standards and requires formulas on the materials and parts in the
products supplied, and information on how to disintegrate the products before disposal (Int.,
Mike Wong, 20-02-98).
EngTek and Selekta Inovatif are both monitored by the DOE but in a varying degree.
EngTek is only paid a visit once or twice per year, because they have dry processes. Selekta
Inovatif is visited more often, both companies without previous notifying. Selekta Inovatif is
required to take samples each month and send them to the DOE for approvement.
The environmental consciousness we met at Eng varied considerably. It seemed that the
degree of consciousness largely depended on the educational level. Hence, we experienced
the 'man on the shop floor' as very little aware of the danger when handling the different
processes with hazardous chemicals (no protecting outfit, etc.).
On the managerial level the respondents at the interviews expressed both an awareness
about the environmental problems created by the industry and who to address in relation to
the responsibility. As such the lack of environmental regulation was held responsible for a
part of the problem. Additionally the operation manager at EngTek believed that the local
people as suppliers must provide the customers with information about and education in the
product or components they sell. As the end-users do not know about the environmental
impacts of the products, the "source" has the responsibility to inform about it. To do that the
suppliers must have more knowledge about products/productions/processes to produce more
environmentally friendly products (Int., Mike Wong, 20-02-98).
On the highest level we were met with an opinion about the need for emphasising the
priority between the environment and the desires related to employment, exports and
infrastructure (Int., Mr. Alfred, 25-02-98).
However, we were also met with the opinion about Eng as a company that does not
contribute to the general pollution of the industry. In example we were told that there would
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be no environmental problems in Penang industries, if all the companies were like the Eng
companies (Int., Tan Hong Ke, 27-03-98).
4.5.3. To Sum-up the Case: Part Two
The environmental problems in the production of actuators lie primary within the nickel-
plating. It seemed to us that the problems in the first part of the production, namely the
cutting process, to a wide extend is prevented by the implementing of new technology and
by substitution of harmful chemicals. The biggest environmental impacts in this part of the
production seems to be the high use of energy. There has to some extend been an effort to
try to minimise the use of energy, but until now only through "good housekeeping".
However, good housekeeping is one of the first steps towards a cleaner production, though it
does not necessarily indicate that the process towards cleaner production will continue.
The cleaning and plating processes are rather problematic and the effluent must be
understood as contributing to the general pollution of rivers and sea in Penang. Moreover
there is a continuous generation of scheduled waste. We do not know whether the plans of
substituting the nickel-solvent with another nickel-solvent will lead to a reduction in the
amount of chemical wastes. But it seems that the new solvent will make it possible to reduce
the high consumption of water.
The plating process also involves a high use of energy for hot baths and the oven. Together
with the high energy use in the first part of the production it seems like a possible area to
work with in order to reduce both costs and environmental impacts.
Even though many changes have been made in the production of actuators contributing to a
reduction in environmental impacts, there are still problems left with the continuing
production of hazardous sludge and effluents. At the moment there are only end-of-line
solutions at Selekta Inovatif, namely waste water treatment and air scrubbing. The most
beneficial, though, in relation to the reduction of environmental impacts from the actuator
production would be not to nickel plate at all.
During our study of the companies we found three factors important in the initiating of
environmental improvements. The DOE, as a part of the regulation network, the market,
through the business network of the companies, and costs of production.
In EngTek we experienced the importance of the business network. As such recyclable trays
for the actuators and bio-degradable detergents were a result of demands from the customers
and most of the production changes were a part of the company's compliance with
customers' expectations. However, these expectation mostly relate to following the
requirements from the DOE.
The customers have also been a main reason behind the forthcoming ISO 9002 certification
of Eng (cf. 3.5.2). The certification is a matter of managing quality aspects of the production
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and product, but it demonstrates that the customers are concerned about the quality of the
products and thereby how the company manages its processes.
At Selekta Inovatif it seemed that customer demands have less impact on the changes in the
production of actuators (except for the ISO 9002). This may be explained by the fact that the
processes at Selekta Inovatif are further away from the customers, even physically. The
plating plant is put away in a little industry zone59 on the mainland, apparently due to DOE
requirements60. When customers make an order it is done with EngTek and thus, the contact
with Selekta Inovatif in all probability goes through EngTek.
The impacts of the DOE were mostly seen in the two companies' apparent compliance with
the environmental standards, which of course is positive in itself. The DOE have been the
reason for the establishment of waste water treatment, air scrubbing and "secure" handling
of scheduled wastes. This is in line with our earlier statement about the type of
environmental regulation leading to end-of-line solutions.
The possibilities of reducing costs have also been a factor influencing on the reduction of
the environmental impacts from the production. In example EngTek saves money by
recycling Coolen and even earns money by selling aluminium scraps. Financial
considerations are also mentioned as one of two factors initiating the change of solvent in
Selekta Inovatif.
It may be fair to include an environmental consciousness and sense of responsibility as a
factor that determine the environmental performance of Eng Teknologi and Selekta Inovatif,
and hence the changes in the production of actuators. As we have outlined before, our
respondents were generally aware of some of the environmental problems in the production
of actuators and to some extend, although varying, aware of the shortcomings and
inadequacies of the environmental regulation. However, we find it difficult to determine in
what way this factor impacts on the environmental performance of the companies.
Consequently we do not consider this factor as one of the main driving factors in the
initiating of changes in the production of actuators.
4.6. Identifying Unsustainable Processes
In the following we will points to a number of factors that we have found contributing to an
environmentally unsustainable development of the manufacturing industry. By doing this
we give answers to the first sub-question derived from our problem, which will lead to the
answer of the other two sub-questions. The aim is to identify future target areas for the
regulation of the manufacturing industry in the creation of a less unsustainable industrial
59
 The zone is not one of the PDC zones.
60
 Productions with "environmental problematic wet" processes are not situated on the Penang Island
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development. In this identification our operationalisation of sustainable development will be
an underlying guidance in order to define the factors and processes that have lead to the
unsustainable situation of the Penang manufacturing industry.
The growth in the manufacturing industry in Penang the last 30 years has seriously affected
nature and caused severe environmental degradation. The data available to us points to the
degradation of the river and marine environment and the problems of storing and disposal of
hazardous waste as the most serious environmental problems generated by the industry in
Penang. The high levels of heavy metals in the rivers and the coastal waters of Penang is
thus the immediate consequence of the industries discharge. However, the industry may also
contribute significantly to the problems of high levels of heavy metals in the air and haze
problems in Penang, but we do not have sufficient data to provide a more precise assessment
on this area. The rapid growth of the industry has worsened the environmental problems
over the years, with a generally low environmental performance of the industry as the
overall reason for this situation. The main factors contributing to this low performance is an
insufficient environmental regulation of the industry, again du to other circumstances, a lack
of resources of the companies and a rather low environmental consciousness within the
industry as well as other parties.
The tendency in relation to the environmental performance of the industry is that the MNCs
generally have a higher environmental performance than the local owned companies.
Particularly the American firms and some European generally seem to meet, and sometimes
exceed the requirements of the DOE. This can to a large extend be explained by newer
technology and by generally more resources to cope with environmental problems. Their
relatively high level of environmental performance can also be explained by the
requirements and pressure from their parent companies or overseas customers.
However, despite the general higher awareness by the MNCs they have used their strong
position in negotiations influencing negatively on the environmental regulation, e.g. in
relation to the Basel Conventions of the industry.
The local owned companies, together with some Asian MNCs, are generally more
environmentally problematic, and often they do not meet the requirements of the DOE. This
is particularly a problem for the illegal companies that are difficult to control by the DOE.
Insufficient or lack of equipment in the companies, lack of resources and a low
environmental awareness are some of the factors considered as contributing to the problem.
Some of the local owned companies do, however, meet pressure on their environmental
performance through their links with MNCs - at least to a degree where they comply with
DOE standards. Thus customers' demands have influenced on the environmental
performance of Eng.
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Our general experiences were that market demands, through the business network, have a
substantial influence on the environmental performance of the industry. Being close to a
North-American and European market requires more considerations for the environment
involved in the production than serving the domestic Malaysian market. However, as far as
we have observed pressure or requirements through the business network most often do not
lead to much more than compliance with the DOE requirement. Only single firms, and
mostly some of the biggest MNCs, work actively with lowering their environmental impacts
as a part of the overall business strategy. Among the different firms the environmental
standard, ISO 14000, and the Environmental Management System, EMS, are very popular.
Through our study on Eng we experienced what seems as a more common situation, namely
that the DOE's regulation of the industry generally leads to end-of-line solutions and seldom
to more preventive measures. Thus, it can be said that the regulation network of the
companies does only have minor influence on the prevention of the industry's
environmental impacts.
The lack of technological knowledge for solutions on cleaner production may be found in a
weak technological support for firms trying to improve their environmental performance.
The technological institute SIRIM does have a section for environmental friendly
technology. However, only few companies have used SIRIM, which may be partly due to a
lacking promotion of this possibility. Additionally the supporting facilities are physically
rather far away from the companies in Penang, which reduces the access to help on cleaner
production.
Like the government itself is aware of, there is a need for implementing the sustainable
development principle into state and federal policies, which can be seen as the greatest
challenge of the 1990s. As Sham Sani puts it, this implicitly requires
"that environmental management approach shift from one which deals solely with
mitigating adverse environmental impacts to management of available resources
for the present and future generations " (Sham, 1993; 20).
Presently the environmental regulation can be characterised primary as a normative
regulation with "command & control" as the prevalent strategy.
The poor regulation of the industry, caused by a lack of resources and a lack of a generally
higher educated workforce, does indicate considerable problems with the present regulation
type. However, a regulation based almost purely on command & control cannot alone
control the behaviour of the manufacturing companies, no matter the size of the enforcement
staff. The present lack of resources for the DOE can be seen as a continually low weight on
environmental conditions, even though the environmental considerations to some extend are
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included in the Malaysian 5-year plans and an environmental policy on federal level is on its
way. The industrial growth still has the overall main priority partly reflected in the
unwillingness from the state to press the industry.
The problem is that the economic development in Malaysia is regarded as contrary to a
generally sound environment. This combined with the domineering focus on economic
growth in order to create broad societal benefits, such as the abatement of poverty and the
creation of job opportunities, hinders the creation of a more sound environment. Thus,
despite the fact that environmental problems in Malaysia are regarded as important issues,
they do not yet affect the approach to the economic development, nor the outcome of
political elections. The political response to environmental problems in Malaysia has
generally been cautious and reactive and the problems have mainly been handled
administratively by a growing number of environmental legislations.
However, contributing to the administrative regulation are economic measures, in the form
of economic incentives. Unfortunately the utilisation of the special capital allowances given
to companies for the management of wastes and the prevention of these seems to be low,
presumably due to a lack of information about the incentives. Although is seemed obviously
for us at first that the companies would use these incentives to comply with the DOE
standards, our experiences at the companies we visited were contrary to this, even at the
most environmentally progressive.
With the above incentives and the EIA as exemptions the environmental regulation is almost
solely based on standards for levels on emissions and therefore primary points towards
"end-of-line" solutions. Subsequently the regulation does not necessarily result in any
changes in the production of the industry and the origin of the environmental problem is still
present. E.g. the disposal plant for hazardous waste which is just being build will remove the
current problems of storing for the companies, but the problems with the wastes are still
present just in another place. The production by Selekta Inovatif under Eng is another
example, where measures taken to reduce the impacts of the actuator production were
mostly end-of-line solutions. The example shows how the environmental regulation makes
the company focus on the waste water treatment and thereby changing the one problematic
by-product, the waste water, into another problematic by-product, the toxic and hazardous
waste. Instead a focus on preventive production changes would have reduced both problems.
Moreover the standards for substances in emissions both to air and water is based on levels
of concentration, thereby not providing any level for the amount of substances discharges.
Additionally this "dilution strategy" requires sufficient water and air that are able to absorb
the toxic and hazardous effect of the discharge, but the DOE standards are most likely not
based on a concentration of industries which matches the extremely high concentrations of
industries in Penang.
115
Despite our criticism of end-of-line solutions we must point out that the waste management
centre, Kualiti Alam, is a highly necessary facility in Malaysia - at least at this stage - to
enhance the severe problems with large amounts of hazardous and toxic wastes produced by
the industry.
One of the regulations which does not point towards "end-of-line" solutions is the EIA. The
EIA is the first, and highly necessary, step towards a preventive approach on the
environmental problems of the industry. However, the EIA has shortcomings, and often it
has not worked satisfactory. Primary it is used to confirm already planed projects. Added to
this the EIA has not had any impacts of significance on the industrial growth and its
environmental impacts in Penang. This is caused by the fact that only certain areas and
projects of a certain sizes are scheduled to an EIA, excluding many of the established
manufacturers in Penang, and that local and structural plans do not require and EIA.
The EIA reflects one major problem between the federal environmental regulation of the
industry and the state planning of industry. The Penang state focus on industrial growth has
had a severe impact on the river and coastal zone quality and on the mangrove forests
through the industrial planning. But as the EIA is not compulsory to follow and as land
matters are under the state the DOE can only give recommendations about development
projects of the state and the industry.
The problem may partly be found in the lack of a formulated environmental policy of the
state and a subsequently lack of environmental considerations implemented throughout the
state administration and their work related to development and industry.
116
Chapter 5. Discussion
In the following we discuss the possibilities to support a development of the manufacturing
industry in Penang in such way that it will be less unsustainable, through the regulation of
self-same industry. Our proposal for changes takes its starting point in the previous
chapters' identification of unsustainable processes. As quoted before it is not our intention
to outline and evaluate all possible changes, but to discuss some of the main changes we
believe will contribute to the creation of a less unsustainable industrial development in
Penang.
5.1. Environmental Considerations and Industrial Development
Mainly due to the immense growth in the manufacturing industry there has been an
impressive economic growth in Penang, and subsequently a rise in the general welfare of
people in Penang. Penang's official aim for the future, in line with the official aim of
Malaysia, is to become a fully developed society in the year 2020, and a general expectation
among the people living in Penang is economic growth and a rising welfare. Moreover the
very legitimacy of the government is prevailing on their ability to secure a continuos
economic growth, which is turn is reflected in the overall political agenda.
Also a failure in the achievement of an increase in the general welfare could cause social
unrest, e.g. a worsening in the ethnic relations as seen in Indonesia. On the background of
peoples' expectations for the future, and the fact that Penang is still not regarded as
"developed"6', we consider a sustainable development in Penang as a development that
entails economic development as a precondition for a rise in the welfare in Penang. This
points to a general development of the manufacturing industry.
To improve the competitiveness of the manufacturing industry the innovative capacity of the
manufacturing industry in Penang has to be strengthened. Thus, Penang has faced an
increased competition from other low wages countries such as China and Indonesia
concurrently with a rise in labour wages, and the most labour-intensive productions are now
beginning to relocate to these regions. The fact that even a local firm as Eng has been
compelled to allocate parts of the production in these low wages countries to stay close to
their customers, illustrates the situation. All in all it points to a necessary re-arrangement of
the manufacturing industry towards a more knowledge and capital-intensive industry,
leading to more advantages for Penang than cheap labour.
61
 In the meaning of "a developed country/region".
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Yet, not only is it necessary to develop the industry from a social/economic point of view. In
order to improve the environmental performance of the industry it is also necessary to
develop the industry. Thus, with the present situation it is clear that the part of the industry,
which generates most of the environmental problems, is the least developed part of the
industry with the fewest resources, namely the SMIs. We therefore argue that a general
development of the industry and especially the local SMIs is a precondition for an
improvement of the overall environmental performance of the industry. This is not to say
that the economic development of the industry necessarily will cause an improvement of this
industry's environmental performance. To ensure this a long range of measures have to be
taken. We will discuss these measures in the following.
Until now (and presently) the economic growth and the industrial development has been the
paramount goal on the political agenda leaving only minor considerations for the
environmental consequences of this growth. It seems like a general understanding of an
economic development and a healthy environment as in contrast to each other, has
undermined the possibilities to incorporate environmental goals into the development
strategies. The problem is that environmental considerations are often seen as obstacles for
the industrial development and the economic growth. Thus despite a general awareness of
the environmental problems created by the industry the efforts to solve these problems have
been limited. In this light we find it easy to understand the lack of resources allocated to the
DOE. In order to create a less unsustainable development it is therefore necessary with a
change in attitude in such way that an economic development is not necessarily seen as an
obstacle for a general environmentally less unsustainable development. Hence, the question
of how to combine an economic development, social desirabilities and a sound environment
has to be put on the political agenda as one of the currently most pressing issues to address.
It must be noted that it would have been difficult to promote a high environmental
performance in the initial stages of the industrialisation of Penang, due to a small
administration capacity and an industrialisation strategy, which was heavily depending on
the willingness of MNCs to invest in Penang. Thus, it has been a general understanding that
a high focus on environmental aspects would have discouraged the MNCs to invest in
Malaysia and Penang or cause relocation of already established MNCs. Moreover, in the
initial stage of the industrialisation in Penang the consciousness of the industry's impacts on
nature was in its dawn.
In contrast to the early years of industrialisation the situation of today differ significantly.
Today Penang faces a situation where there is a surplus of labour-intensive productions and
where many of the MNCs are depending on Penang. Moreover the general environmental
performance, especially by the European and American MNCs is higher than the local
industry's. A general stronger focus on environment in Penang and a stronger environmental
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regulation may discourage some MNCs from investing in Malaysia/Penang and cause the
relocation of other MNCs. However, we consider this will only be a minor part of the MNCs
because the majority of MNCs are bound to a degree where higher environmental standards
will not influence on decisions concerning relocation. The firms that eventually will move
because of a generally stronger environmental regulation will mainly be the so-called "root-
less" and prevailingly labour-intensive MNCs that only provide a minor spin-off to Penang,
in terms of technology transfer and a local purchase of goods. As we have shown earlier
there may be a tendency that these MNCs making "fast investments" also have a low
environmental performance. In the light of the general surplus of labour-intensive industry
in Penang, we assess that the firms that will move because of a higher environmental focus
will not bring any significant losses for Penang compared to the relatively environmental
improvements. We therefore believe that the considerations about the allocation of the
MNCs' production in relation to the high environmental standards should not any longer be
given the same emphasis as before. The foreign owned industry as such does not block more
emphasis on the environment in the regulation of the manufacturing industry.
A the moment Malaysia is on its way to formulate a national environmental policy with
Penang still lacking behind. However, if a national policy is to have any effect, besides
being beautiful words, we find it necessary that a range of targets, which combines
economic as well as environmental objectives are formulated. Subsequently these targets
have to be implemented in the general development strategies, including the strategies for
the industry. Likewise, the actual state planning of the industry, in terms of types and
amounts of industry desired by the state and the zoning of this industry, needs to reflect the
balance of environment and economy.
5.2. Changing the Approach of the Environmental Regulation
The political situation and the pre-concern with economic growth put some constrain on the
possibilities for the environmental regulation. The possibilities for a successful
implementation of environmental regulation depend on a situation where the regulation is
not seen as a threat to the overall industrial development and growth. A range of
environmental measures can be arranged in a way where they do not hamper the general
economic development, and many times improvements in the environmental performance
and in the competitiveness can even be combined. In the following we will throw light on
some of these measures. However, it must be noted that we do not believe it possible to
solve all types of environmental problem without economic expenditures.
One overriding problem of the environmental regulation is the lack of resources of the DOE,
in terms of manpower and the educational level, which puts serious constraints on the
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implementation of the environmental legislation. An increase in the resources of the DOE
would as such be most essential in order secure an implementation of the environmental
legislation. However, it must be noticed that there is no indication of an increase in the
DOE's allocated resources in the near future. The local DOE has not received additional
manpower the last four years in line with the general reduction of the public administration
in these years. Additionally, in the light of the current economic crisis, it must be expected
that the resources of the DOE will be further cut down. Thus, when formulating the
environmental regulation the limited regulatory capacity of the DOE must be taken into
account. Also, as we have discussed earlier, it is very important for an effective
implementation of the environmental regulation that it is not seen as an obstacle for the
development of the industry.
Seen in this light the present predominantly use of normative measures and limit values,
pointing toward passive investments in end-of-line solutions, seems inadequate.
A production-oriented regulation has the advantages that it does not necessarily cause a tie
up of passive capital as end-of-line facilities, an important argument in the Malaysian
context. We have therefore argued that in order to support a less unsustainable development
of the industry a part of the environmental regulation must be pointed toward the
production.
In contrast to the traditional environmental regulation in Malaysia a regulation pointing
towards the production is more complex, though, not necessarily more depending on a large
administrative capacity, and it will be necessary to use a number of methods and means not
all traditionally understood as environmental regulation. In a production-oriented regulation
it will not be possible to rely solely on normative means of regulation, since the authorities'
capacity to understand the nature of specific productions, and thereby the possibilities of
production changes, often will be insufficient (cf. passage 1.4.5.). A possibility would be to
involve the industry in the specification of target areas, thereby making use of the industries'
superior knowledge about their production. This would most probably ease the
implementation of the regulation, which would be an advantage for the environmental
regulation in the light of the limited capacity of the local DOE, hereunder, a lack of
technical knowledge (cf. 4.2.2.). However, it must also be expected that the environmental
targets will be more moderate.
The many strong relations between the state and the industry in Penang can be seen as an
important argument for a more consensus characterised identification of environmental
goals and target areas. Additionally this falls in line with the overall need for an
environmental regulation, which is not seen as a hindrance for a general economic
development. However, the risks connected to such a policy is that specific interests will
dominate on the expense of the environment, thus, an argument for not to fully rely on a
consensus influenced regulation.
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5.3 Possibilities to Strengthen the Environmental Performance of the Industry
The current environmental regulation has in particular turned out to be inadequate in
minimising the pollution from the local SMIs. As we have argued before a general
development of the local SMIs is important in order to raise the environmental performance
of the selfsame SMIs. Beyond this it is important that the environmental performance of the
SMIs, which supply larger local companies and the MNCs, are affected through these
business relations. As we have shown before the business-network is usually the driving
factor behind product development, and for the local SMIs the MNCs (and the larger local
companies) are the ones setting the agenda. As our analysis on Eng shows, the business
relations also canalised environmental requests. If the business network can be used to
request environmental improvements of the local SMIs it will presumably cause
considerable improvements in their environmental performance.
From a regulation point of view the challenge is to strengthen these environmental requests
from the customers to the suppliers. Placing a higher environmental awareness on the
agenda, within the MNCs and the larger local companies, can support this. To make the
MNCs and the larger local companies co-operate on this aim it is necessary that these
companies consider a high environmental performance as positive. To achieve such an aim
we believe a traditional normative environmental regulation will be inadequate, as it is
based on requirements to and not co-operation with the industry. Instead other instruments
such as general environmental awareness raising, promotion of cleaner technology and
environmental management systems, such as the ISO 14000, presumable would cause the
desired effect. We will later discuss these measures more deeply. Common for these
measures is that they have to be able to influence on the companies' choice of technology to
orient the manufacturing productions towards less unsustainable productions.
The argument is, thus, that the traditional use of the regulation network has to be extended
to include the innovation and the business network to hereby influence on the individual
firms. This points to the creation and strengthening of relations between the industry, the
environmental regulatory body and knowledge institutions to combine production changes
with environmental considerations.
A part of the local owned companies is not within the local network supporting the MNCs
or larger local owned companies, as they produce directly to the consumers. Consequently
these companies can not be reached through their business network. This shows the limits of
the above discussed regulation method, and substantiates the importance of a continuing
normative regulation with standards on emission as one strategy hereunder. Many of these
companies are illegal and are generally found to cause major environmental problems (cf.
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passage 4.4.). In the light of the DOE's problems with controlling illegal companies, it
becomes essential to find other ways to reach these companies.
In order to put pressure on those illegal companies that supply legal companies it would be a
possibility to forbid by law for any companies to buy materials or goods from non-registered
companies. If more illegal companies become registered it would improve the DOE's
possibilities to control them.
An important precondition of a higher environmental performance of the manufacturing
industry is that the people employed in the industry have a higher environmental awareness.
Both in order to integrate environmental considerations in the production innovation and in
the daily work routines, where good housekeeping can be practised. This is in evidence for
all the industries but in particular for the local SMIs. Many times the SMIs do not have full
control over their use of resources, occasional spills, lenient treatment of hazardous and
toxic material and only small control with emissions. However, also the control in larger
companies can be insufficient. Campaigns on environmental issues as well as environmental
education starting already in primary schools will be able to raise the general environmental
awareness. However, such general awareness raising must be expected to take several years,
even generations.
Another possibility to raise the environmental awareness as well as the acquaintance with
cleaner production methods is through the educational centre, Penang Skilled Development
Centre (PSDC), to provide courses in environmental management and in methods of cleaner
production. Especially in the longer lasting courses (more than one year), used as a general
upgrading/education of workers, it would be possible to include courses in cleaner
productions. Such courses could disseminate the knowledge about the possibility to use
cleaner production methods to save both resources and expenditures.
Eventually such courses could build on selected successful experiences of implementing
cleaner technology in productions, e.g. experiences from the SIRIM projects concerning
implementation of cleaner technology in SMI enterprises. If some of the managers and the
skilled workers at Selekta Inovatif had been through such courses it would have enlarged
their potential to carry out arrangements to accomplish resource savings and thereby costs
savings in the daily work. Moreover knowledge of possible cleaner technology methods
together with the incentives of costs savings through cleaner production would influence on
the choice of new technology when changes in the production are carried out.
Another way to raise the environmental awareness of the industry could be to support the
implementation of ISO 14000 or other environmental management systems, as there can be
a considerable learning effect involved in the implementation process. The promotion of
environmental standards is a way to combine the commercial and environmental objectives;
thereby using the strong powers in the business network to fulfil environmental goals. Right
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now, the environmental management systems and in particular the ISO 14000 are popular
especially among the Japanese, American and European MNCs, because they allow the
firms to market themselves and their products as environment friendly. The implementation
of these management systems could be supported, e.g. by providing tax incentives for the
implementation. Courses dealing with the implementation of these systems, e.g. through
PSDC, could be another way, as previously mentioned.
However, it must be noted that the effectiveness of these systems may be limited to "good
housekeeping", and that companies undertaking such standards risk to be locked in certain
technological trajectories (cf. passage 1.4.5.).
From an environmental perspective it is not enough that the resource savings made by
companies are limited to cost-effective savings. It is therefore important that an
environmental regulation guides the companies' choice of technology. This points again to a
strengthening of the relations between the industry, the environmental regulatory system and
technology centres/knowledge institutes.
One obvious way to influence directly on the production changes in a company is by
environmental audits, where the production is audited in order to optimise the use of
resources and minimise the impacts on the environment. Presumable cases it would be
possible in many to save considerable amounts of resources and thereby eventually leading
to cost savings. Especially many firms have the potential to save large amounts of energy
and costs by the installation of energy saving equipment, e.g. isolation.
Most often neither the companies nor the DOE would be able to carry out such audits. A
possibility would therefore be to develop consultancy firms to undertake environmental
auditing. In this task it would be a clear possibility to draw on experiences of the co-
operation programme between DANCED and SIRIM dealing with environmental audits (cf.
passage 4.2.3).
An obvious way to promote environmental audits is through the DOE's contact with the
industry. For example a number of companies would be able to reduce the fixed investments
in wastewater treatment systems if an environmental audit had identified possible ways to
optimise the production and reduce the emissions.
To support the promotion of environmental audits a possibility could be to use a range of
incentives for cleaner production measures, e.g. to reduce the use of unwanted
materials/chemicals.
5.4. Upgrading of Labour Force
The current lack of skilled workers, technicians and engineers has turned out to be an
obstacle for the establishment of more knowledge- and value-added productions. In example
different firms have had plans of establishing wafer production in Malaysia for years,
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however, yet none have been established. The reason can be found, at least partly, in the
lack of adequate labour resources. Moreover the majority of business leaders consider
skilled labour shortages as their biggest problem. Additionally the shortages of higher
educated workers seem to worsen in the years to come. Consequently the education of more
technicians and engineers must be of top priority.
There is also a lack of lower skilled workers. In the electronic industry and the metal
supplying sub-sector the foundation of PSDC has eased the problem, however, also in these
sectors companies "pinching" labour from each other is still going on. The companies who
use PSDC are gratified with this possibility to upgrade their workers, because the education
adapts to their needs. However, the PSDC is almost entirely serving the two mentioned
sectors leaving the rest of the industry without opportunities for the training of employees.
We consider an expansion of the government support to the PSDC and an extension of the
courses to include the demands from other sectors, than the electronic and metal supplying
sector, as an evident possibility for the government to support a general upgrading of labour
adapted to the needs of the industry. The resources spend by the authorities will be small
compared to the outcome, because PSDC to a large extend is self-financed.
In the above we have discussed how facilities for the upgrading of labour can be provided.
However, it will be equally important to make it more attractive for the industry to upgrade
their workers. An important precondition for this will be a more stable workforce which is
worth while to invest in. Presently a large share of the work force is rather unstable, partly
due to the many foreign workers, who only have residence permit for two years, and partly
due to the high "pinching" of skilled labour. Also the relatively low wages of unskilled
labour, partly kept down by the many foreign labours, contribute to the unstable labour
market. A way to solve the problem could be to fix minimum wages at a higher level than
the current low wages. This will cause an increased pressure on the effectiveness of the
industry. Presumable it will also result in an activation of the present passive labour force in
Penang (cf. passage 3.4.). Both effects would cause a decreasing demand for out-of-state and
foreign workers and, thus, presumably lead to a more stable labour force.
With an increase in labour wages it can not be avoided that at least a part of the most labour-
intensive industry will move. However, the current situation of a surplus of labour-intensive
industry creates social problems related to the large number of foreign workers. Moreover it
will be the part of the industry that provides the smallest spin-off to Penang, which
eventually will move. We therefore consider it worthwhile to fix a minimum wage at a level,
which will activate the current passive labour force in Penang and reduce the demands for
unskilled labour.
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5.5. Development of the Local Industry
The present lopsidedness in the industrial structure, with a dominating foreign industry and
a generally underdeveloped local industry creates a number of problems that we will
comment on below. For the industry as a whole it would be possible to strengthen the
innovative capacity by a more profound diffusion of technology from the MNC to the local
companies.
The one-sided focus on the MNCs as fertile soil for innovations maintains a situation where
Penang depends on foreign innovation systems. Thereby Penang misses the possibilities to
fully exploit the potentials for creating an innovation environment rooted in Penang. Such
potentials lie in the high concentration of the electronic industry, in particular the
semiconductor industry. The high concentration of companies in the electronic sector has
caused that the electronic industry has developed appreciable competitive advantages,
however, the MNCs still rely on their home base national innovations systems and thus the
high value-added productions are still situated outside Penang. The challenge is thus to
strengthen the local base for innovations, which among other things is done by developing
the local industry. As the development of the local industry to a great extend depends on the
market and technology from the MNCs, an important measure to strengthen the base for
innovations is to increase the amount of business relations between the local companies and
MNCs. As the case of Eng illustrates such business relations bring along diffusion of
technology and is thereby the fertile soil for the development of the local industry. Not to
forget that a general improvement in the environmental performance of the local SMIs to a
great extend depends on an increased amount of resources.
The creation of more business relations between the MNCs and the local companies will
also reduce the amount of import to Penang and root the MNCs more deeply in Penang.
However, in order to reduce the MNCs' import it is also necessary to support the
establishment of more knowledge and capital-intensive productions, otherwise the MNCs
are forced to import the majority of their capital goods.
Many companies already supplies the MNCs, and the case of Eng demonstrates how links
between the MNCs and a local company have supported the creation of an innovative
environment and competencies that enable Eng to compete on the world market. However,
the case of Eng also demonstrates different problems connected with the close relationship
with the MNCs. Many local companies are now at the same developmental level as Eng was
10 years ago, facing high dependence on few customers and therefore also vulnerable to the
changes in the strategies of these customers. An important way to help out the local firms of
this situation is to support the firms in the establishment of Original Equipment
Manufacturing (OEM) and Original Design Manufacturing (ODM). Thereby the local firms
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will not be so dependent on a few specific customers dictating their production. In this phase
it would be important to co-operate with research institutes - preferably local, as these will
be closer to the specific industries and the needs of these.
As far as we know non or at least very few local companies carry out R&D. The reason is
partly the same as to the above mentioned problem; there is no institutional support such as
local knowledge centres. It is therefore too risky and costly to venture into R&D. Both of
the above mentioned problems call for the establishment or strengthening of local
knowledge and research centres, which we will discuss in part 5.6.
5.6. Development of Supporting Knowledge Centres
At the moment there is an urgent lack of local technical and research institutes to support the
industry in research and production development. One of the reasons of the lack of technical
institutes is that the main technical department of the local university is situated outside
Penang. It would be an obvious advantage for the industry in Penang if the department was
moved back. However, this is not likely to happen, since the specific location of public
educational institutes is a decision taken by the federal government, and presumably also
because it is an attempt to develop other parts of Malaysia.
There is also a need to improve the access to the research already going on at the
universities. In example the bureaucratic structure of the universities is a hindrance for the
industry that needs a dynamic and responsive collaborator.
The high concentration of electronic firms in Penang makes it an evident possibility to
establish an institute carrying out research specifically for the electronic industry. The
creation of such an institute would help to develop a local innovation system. The research
institute could possibly be self-financed to a great extend due to the many electronic firms in
Penang62. Eventually it could be established together with the well-run educational centre
PSDC, which have good relations to the industry and simultaneously draw on resources
from the local university. To strengthen SIRIM N.B. in Penang would also be a possibility,
as it can draw on rather comprehensive facilities on federal level.
Such centres will also have the possibility to influence on the orientation of the innovation
and development of cleaner production methods. SIRIM already has the potential of acting
as such an institute. However, according to our experiences it seems that SIRIM is only used
to a little extent, partly because the industry simply does not know how to use SIRIM. This
can among other things be seen in the small local visibility of SIRIM. If the capacity of
SIRIM N.B. in Penang was strengthened and the office was promoted more actively, SIRIM
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as a whole would prove much more useful for the industry and have the possibility both to
enlarge the resources and the innovative capacity of the industry and at the same time pursue
environmental goals. The creation and strengthening of relations between the industry and
SIRIM N.B. on environmental matters could be supported through the DOE, in the same
way as the promotion of environmental audits and connected with this. Thus, as previously
discussed, this point to a strengthening of networks between the industry, the authorities and
technological institutes.
5.7. Re-arrangement of Economic Incentives
A way to support a re-arrangement of the industry towards more knowledge- and value-
added productions, adding to the previously discussed, would be to re-adjust the economic
incentives for the industry.
Though, to make the economic incentives serve their purpose effectively the re-arrangement
of the incentives has to be radical. Today many MNCs have an almost permanent tax-break,
and hence it will not be possible give additional economic incentives. However, with the
current situation of a surplus of labour-intensive industry there is no use for economic
incentives for this part of the industry and instead there should be a higher priority on
incentives for higher value-added productions and R&D initiatives.
Also it would be possible to encourage cleaner technology by providing incentives to
companies for the implementation of cleaner technology. At the moment such an economic
incentive exists. However, the formulation of the incentive and a lack of information given
about its existence and how to use it seem to cause that the use of the incentive is very
limited. Hence, it is highly necessary to improve the information about this incentive.
Moreover, as mentioned before, economic incentives could be given to companies who
implement the ISO 14000 or similar environmental management systems.
5.8. Restructuring the Administrative Arrangement
We have previously shown that there is a lack of co-ordination between the federal DOE
and the state authorities, with the DOE as responsible for the implementation of the
environmental regulation and the state authorities controlling land matters. The lack of co-
ordinance causes problems with implementing the EIA and with the DOE's possibility to
influence on the development of industry in environmentally vulnerable areas, e.g. highly
polluting industry situated close to rivers and water-catchment areas or the reclamation of
mangrove forest for industrial development.
1
 In Malaysia such self-financing research institutes have been seen in the palm oil and rubber industry.
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The question is if, or how, it is possible to improve the co-operation between the DOE and
the state administration of land-use, or whether it would be a possibility to join both areas of
responsibility under the same authority. A substantial improvement under the present
division of powers seems to be difficult to undertake since the administrational
contradictions, in the separate administration of land-use and environmental regulation,
must be expected to increase, when placed under respectively the state and the federal
control. This is especially a problem in the light of the general incongruity between the
Penang government and the federal government. A solution could be to join the two areas of
responsibility under the same authority.
We find it unrealistic that the state will accept a cession of its right to administrate land
matters, since this right is an important source of income and a historical privilege.
Therefore it seems for us that placing the responsibilities of the regional DOE at the state
level would be the most obvious possibility. The regional DOE office would as such be
placed under the state authorities. Another argument supporting this is that the DOE situated
at the same administrative level as the administrative bodies, which develop and formulate
strategies for the industry (among these PDC), will enhance the possibilities to develop an
integrated approach to industrial development.
To avoid subsequent contradictions within the state authorities between environmental
matters and industrial matters, thus hindering an integrated approach to environmental
regulation, it becomes important to increase the competencies of the DOE. In example the
DOE has to be given co-determination over land use and resources in order to have a
possibility to influence on e.g. the sitting of industry and the EIA becomes mandatory.
Yet, it must be noted that joining the two areas of responsibility under the state government
presumably will be politically difficult to carry out and the consequences are difficult to
foresee. The idea therefore requires further investigation.
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Chapter 6. Conclusions
On the background of our analyses and the discussion of these we will answer our main
problem: How can the regulation of the manufacturing industry in Penang support the
development of this industry, in such a way that it will be less unsustainable?. This chapter
shortly sums up the conclusions of the report. This is done in order to form a general view of
the measures that we have identified as useful to create a less unsustainable industrial
development. We believe that this chapter hardly can be read separately from chapter 5 and
the passages 3.6 and 4.6; "Identifying Unsustainable Processes".
Our analyses of the manufacturing industry, the environmental performance of the industry
and the regulation of the industry have shown that there are three target areas, which need to
be addressed in order to create a less unsustainable industrial development. These are:
Changing the environmental approach on the administrational level. Creating an integrated
and production oriented regulation. Strengthening the administrative set-up. We will shortly
comment on these target areas below.
Changing the Environmental Approach on the Administrational Level
It is necessary to improve the environmental consciousness in Malaysia and within the state
and federal administration. Most important it is necessary to change the basic understanding
of economic growth and industrial development as inconsistent with environmental
considerations. Thus an understanding of a sound environment and economic development
as interrelated and often inter-dependent is a key issue to address politically.
Such an understanding has to be implemented throughout all parts of the administration on
state and federal level to back-up future policy work and to avoid contradictions within the
administration. Subsequently environmental aspects have to be integrated into all
development plans and strategies by the Penang State government and the federal
government on equal terms with social and economic aspects. As an overall guide for the
further industrial planning and policy-making the Penang State government needs to
formulate an environmental policy. It is important that this policy is implemented
throughout the state administration, and in particular those bodies dealing actively with the
development of the state, hereunder the PDC.
Establishment of an Integrated and Production Oriented Regulation
In order to support a less unsustainable development of the manufacturing industry it is
important to create an integrated regulation of the industry, combining measures to increase
the competitiveness and the environmental performance of the industry as well as re-
arranging the industry into more capital-intensive production. In line with this it will be
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essential to focus on a production oriented regulation of the industry and we find that it is
necessary to ensure that environmental considerations are embedded in the networks of the
companies and especially in the business network.
To support and initiate the above objects of an integrated and production oriented regulation
we find the following regulation measures possible:
• An extension and establishment of educational centres, related to the industry, in order
to provide an upgrading of labour. Introduction of courses in cleaner production
methods and environmental management systems.
• Introduction of fixed minimum wages at levels - above the present low wage level - so
that the inactive labour force will be activated.
• Extension and establishment of research institutes and technological centres,
particularly in order to support the general technological development of the industry.
Also to orient the industry in relation to the development of cleaner production.
In particular a research/technological centre established in relation to the electronic
industry will have the possibility to strengthen the innovative capacity of this sector.
• Re-arrangements of the economic incentive structure in such way that knowledge- and
capital-intensive industries, as well as cleaner production, are supported and incentives
for labour-intensive industry are eradicate.
• Support of the diffusion of environmental management systems, e.g. the ISO 14000, by
providing education facilities and economic incentives.
• Raise the general environmental awareness through environmental education in schools
and other educational centres, as well as through public environmental campaigns.
• Co-operation between the industry and the authorities has to be developed in order to
determine environmental target areas and measures.
• Establishment of consultancy firms with the aim of providing environmental audits for
the industry.
Strengthening the Environmental Administrative Set-up
It is necessary that more resources are allocated to the DOE in order for the DOE to
undertake the present task. Moreover a general higher educational level of the DOE work
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force is highly necessary, both in order to implement the current legislation, but also in order
to inform the industry about cleaner technology options.
In order to minimise contradictions in the implementation of environmental objectives it
will be an advantage if the DOE works at the same administrational level as the
administrational body with jurisdiction over land and resources and the administrational
bodies shaping the industrial development. We believe the most evident solution would be
to place the regional DOE under the state government. However, the possibilities and the
consequences of such a solution requires further investigations.
In line with this it will be important to extend the competencies of the DOE in such way that
the DOE has a more consequential influence on e.g. the siting of the industry and that the
EIA becomes compulsory to follow.
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Appendix 1
QUESTIONABLE FOR INTERVIEWS AT COMPANIES
Introduction: Our studies, (Institute of Environment, Technology and Social Studies)
Project: 2V% months in Penang
• industrial development &
• how to minimise environmental impact of the industry through C.T.
• focus on how the authorities can support the adaption of C.T.
We have questions about: The history of the firm, the production & organisation, the relations of the
firm, the environmental impacts and the future of the firm.
RESPONDENT
• Can you tell us what your position in the firm is?
FIRM
• Can you tell us shortly about the history of the firm?
-When was it founded?
-Why here?
-How has it developed?
• The firm today?
-Ownership?
-Number of employees? - skilled /'unskilled /engineers /technical workers...
-Products?
PRODUCTION & ORGANISATION
• What kind of production do you have? (/How do you produce the product?)
-A prescribed production?
-Develop yourself?
• How is the firm organised?
-Which departments?: - Developing / marketing / environmental
• Where is the firm placed in the organisation of (ownership)?
Appendix 2
LIST OF REGULATIONS AND ORDERS ENFORCED UNDER THE ENVIRONMENTAL
QUALITY ACT, 1974 BY THE DEPARTMENT OF ENVIRONMENT
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Regulations/Order
Environmental Quality (Prescribed Premises) (Crude
Palm Oil) Order 1977
Environmental Quality (Prescribed Premises) (Crude
Palm Oil) Regulations 1977 Amendment (1982)
Environmental Quality (Licensing) Regulations 1977
Motor Vehicle (Control of Smoke and Gas Emissions)
Rules 1977 (made under the Road Traffic Ordinance,
1958)
Environmental Quality (Prescribed Premises) (Raw
Natural Rubber) (Amendment) Order 1978
Environmental Quality (Prescribed Premises) (Raw
Natural Rubber) Regulations 1978 Amendment (1980)
Environmental Quality (Clean Air) Regulations 1978
Environmental Quality (Compounding of Offences)
Regulations 1978
Environmental Quality (Sewage and Industrial Effluents)
Regulations 1979
Environmental Quality (Control of Lead Concentration in
Motor Gasoline) Regulations 1985
Environmental Quality (Motor Vehicles Noise)
Regulations 1987
Environmental Quality (Prescribed Premises)
(Environmental Impact Assessment )Ordor 1937
Environmental Quality (Scheduled Wastes) Regulations
1989
Environmental Quality (Prescribed Premises) (Scheduled
Wastes Treatment and Disposal Facilities) Order 1989
Environmental Quality (Prescribed Premises) (Scheduled
Wastes Treatment and Disposal Facilities) Regulations
1989
Environmental (Delegation of Powers on Marine Pollution
Control) Order 1993
Environmental Quality (Prohibition on the Use of
Chlorofluorocarbons and other gases as Propellants and
Blowing Agent) Order 1993
Environmental Quality (Delegations of Powers on Marine
Pollution Control) (Amendment) Order 1994
Environmental Quality (Delegations of Powers on Marine
Pollution Control) Order 1994
Environmental Quality (Prohibition on the Use of
Controlled Substance in Soap, Synthetic Detergent and
Other Agents) Order 1995
P.U.(A)
199
342
198
414
337
338
280
281
12
296
244
362
139
140
141
276
434
536
537 --
115
Effective Date of
Enforcement
1 July 1978
4 November 1977
1 October 1977
22 December 1978
1 April 1979
1 December 1978
1 October 1978
1 October 1978
1 January 1979
11 July 1987
16 July 1987
1 April 1988
1 May 1989
1 May 1989
1 May 1989
23 September 1993
25 October 1993
29 December 1994
.29 December 1994
15 April 1995
Appendix 3
CLEANING AND PLATING PROCESSES AT SELEKTA INOVATIF
Plating:
1. Alcaline soak cleaner (5 min.).
2. Water dip (10 sec).
3. Electrolytic degreasing (2-5 min.).
4. Water dip (10 sec).
5. Acid Activator. HC120-30% (2-4 min.).
6. DI (deionized) water dip (10 sec).
7. DI water dip (<1 min.).
8. EN (Electrolys Nickel plating) (En Plate 425 HP) (60 min.) (4 baths, but only 1 bath for
each rank of parts).
9. DI water dip (45 sec).
10. DI water dip (45 sec).
11. Chromic acid Sodium DiChromate 0,5-1% (30 sec.)
12. DI water dip (ca. 45 sec).
13. Water spray (ca. 30 sec.)
14. Water dip (10 sec.)
15. Water dip (10 sec).
16. Hot DI dip (5 min.).
Cleaning Proces:
1. Alcaline cleaning, pH<13, (10 min.)
2. Water dip.
3. Water spray.
4. Water dip.
5. Alu-etch (HC1).
6. HotDI.
7. DI water (45 sec).
8. Nitric acid (ca. 45 sec).
9. DI water spray.
10. DI water dip (45 sec).
11. Water dip.
12. Acid Chromate.
13. DI water spray.
14. DI water dip.
15. HotDI dip (45 sec).
